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(54) INK JET PRINTER WITH IMAGE-READING DEVICE AND METHOD 
FOR PROCESSING ITS PRINT NOZZLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
apparatus and a method whereby printing 
in a normal nozzle state without clogging 
is made possible and, stable and high 
image-quality print samples can be 
obtained at all times by correctly 
detecting a failure generation point and 
displaying a warning to a user when a print 
nozzle clogs, and automatically performing 
maintenance to the nozzle clogging in 
some cases. 

SOLUTION: A test pattern is printed to 
check whether or not an ink nozzle of the 
ink jet printer correctly functions. Image 
data of the printed sample is read by an image-reading device 1 . An 
image data image-processing part 13 detects a failure of the ink nozzle 
from the read result. When it is judged that there is a failing nozzle, a 
message is displayed to a user or a cleaning operation is automatically 
conducted. In the case where the test printing is not turned good even 
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after the cleaning operation, a message for replacing ink heads is 
output. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 

— — — — 

[Claim 1] The image reader which reads a manuscript image by the 
reflected light of the light which irradiated the manuscript laid in the 
manuscript base, and is processed to image data, In the ink jet printer 
with an image reader which has the ink jet printer which breathes out ink 
from a print nozzle based on image data, and prints an image to a record 
medium Test printing of the 1 st storage region which memorizes the 
test image data for test printing, and said test image data is carried out 
with said ink jet printer. The 2nd storage region which matches with the 
print nozzle of this ink jet printer, or a nozzle group the test printing 
image data which read this test printing image with said image reader, 
and memorizes it, The ink jet printer with an image reader characterized 
by establishing a detection means to detect a defect print nozzle or a 
nozzle group, based on the test printing image data memorized in said 
2nd storage region. 

[Claim 2] The ink jet printer with an image reader according to claim 1 
characterized by having a cleaning means to clean the defect print 
nozzle or nozzle group detected with said detection means. 
[Claim 3] The image reader which reads a manuscript image by the 
reflected light of the light which irradiated the manuscript laid in the 
manuscript base, and is processed to image data, It is the print nozzle 
art of an ink jet printer with an image reader which has the ink jet printer 
which breathes out ink from a print nozzle based on image data, and 
prints an image to a record medium. The test printing process which 
prints a test pattern to a record medium with said ink jet printer, The 
test pattern reading process of processing the test pattern printed at 
said test printing process to read in and image data with said image 
reader, The storage process which matches the image data of a test 
pattern reading process with the print nozzle of said ink jet printer, or a 
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nozzle group, and memorizes it for a storage means, The print nozzle art 
of the ink jet printer with an image reader characterized by having the 
defect detection process of carrying out threshold processing of the 
image data memorized by the storage means, and detecting a defect 
print nozzle or a nozzle group. 

[Claim 4] The print nozzle art of the ink jet printer with an image reader 
according to claim 3 which carries out the description of performing a 
test printing process automatically based on a predetermined regulation. 
[Claim 5] The print nozzle art of the ink jet printer with an image reader 
according to claim 3 characterized by performing said test printing 
process and/ or a test pattern reading process two or more times before 
said defect detection process. 

[Claim 6] Said defect detection process is the print nozzle art of the ink 
jet printer with an image reader according to claim 3 characterized by 
changing a threshold according to the class of test pattern to print. 
[Claim 7] Said test printing process is the print nozzle art of the ink jet 
printer with an image reader according to claim 3 characterized by using 
it for printing or carrying out only to the print nozzle or nozzle group 
used for printing. 

[Claim 8] The print nozzle art of the ink jet printer with an image reader 
according to claim 3 characterized by having the cleaning process which 
cleans the defect print nozzle or nozzle group detected at said 
detection process. 

[Claim 9] The print nozzle art of the ink jet printer with an image reader 
according to claim 3 characterized by warning a user of exchange of a 
print nozzle or a nozzle group when said test printing process is 
performed and a blinding print nozzle or a nozzle group is again after 
said cleaning process. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates the print nozzle function in 
an ink jet printer with an image reader to detection and a maintenance. 
[0002] 

[Description of the Prior Art] In order to check the print nozzle of an ink 
jet print conventionally, the test pattern was printed, and it judged 
whether the poor nozzle would have generated the printing sample by 
viewing of a user. 

[0003] Moreover, the approach of reading a test pattern and detecting a 
non-injection nozzle by the photo sensor installed on ink jet printer 
carriage which is indicated by JP,10-258503,A, is learned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when a printing 
sample was judged visually, the difference by each user's subjectivity 
arose, and although nozzle blinding had occurred, there was a case 
where it was judged accidentally that it is good. 

[0005] Moreover, when based on a means which is indicated by JP,10- 
258503A in order to detect vaguely whether nozzle blinding has 
occurred (ON/OFF), when detected with (ON) which blinding has 
generated, all nozzles are cleaned, since cleaning was performed [ that 
is, ] for cleaning also about the unnecessary part, ink was exhausted 
vainly, and it had become a problem for being uneconomical. Moreover, 
the photo sensor which does not usually use, but is used only when a 
user senses the blinding of a print nozzle needed to be prepared anew, 
and it became very inefficient equipment, and was a striped thing. 
[0006] [ when this invention is made in order to cancel the 
aforementioned trouble, and the blinding of a print nozzle has occurred ] 
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A defect generating part is detected correctly, warning is displayed on a 
user, and nozzle blinding is automatically maintained depending on the 
case. By this Printing is made possible in the nozzle condition without 
blinding, and it aims at offering the equipment with which the always 
stabilized high definition print sample is obtained, and the art of the 
nozzle. 

[0007] Moreover, also the case of the ink head in which a gradation 
expression is possible, and in the case of the ink head which uses ink 
with low saturation, it aims also at enabling the check of a poor print 
nozzle to printing of 1 dot. . 

[0008] Moreover, it aims also at making it actuation completed by 
necessary minimum amount of ink and time amount in cleaning 
actuation. 

[0009] Moreover, when the nozzle which cannot be cleaned is poor, it 
aims also at offering the message of ink head exchange to a user. 
[0010] 

[Means for Solving the Problem] This invention has the next 
configuration in order to attain the above-mentioned purpose. The image 
reader which invention of claim 1 reads a manuscript image by the 
reflected light of the light which irradiated the manuscript laid in the 
manuscript base, and is processed to image data, In the ink jet printer 
with an image reader which has the ink jet printer which breathes out ink 
from a print nozzle based on image data, and prints an image to a record 
medium Test printing of the 1st storage region which memorizes the 
test image data for test printing, and said test image data is carried out 
with said ink jet printer. The 2nd storage region which matches with the 
print nozzle of this ink jet printer, or a nozzle group the test printing 
image data which read this test printing image with said image reader, 
and memorizes it, It is the ink jet printer with an image reader 
characterized by establishing a detection means to detect a defect print 
nozzle or a nozzle group, based on the test printing image data 
memorized in said 2nd storage region. 

[0011] Invention of claim 2 is an ink jet printer with an image reader 
according to claim 1 characterized by having a cleaning means to clean 
the defect print nozzle or nozzle group detected with said detection 
means. 

[0012] The image reader which invention of claim 3 reads a manuscript 
image by the reflected light of the light which irradiated the manuscript 
laid in the manuscript base, and is processed to image data, It is the 
print nozzle art of an ink jet printer with an image reader which has the 
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ink jet printer which breathes out ink from a print nozzle based on image 
data, and prints an image to a record medium. The test printing process 
which prints a test pattern to a record medium with said ink jet printer, 
The test pattern reading process of processing the test pattern printed 
at said test printing process to read in and image data with said image 
reader, The storage process which matches the image data of a test 
pattern reading process with the print nozzle of said ink jet printer, or a 
nozzle group, and memorizes it for a storage means, It is the print nozzle 
art of the ink jet printer with an image reader characterized by having 
the defect detection process of carrying out threshold processing of the 
image data memorized by the storage means, and detecting a defect 
print nozzle or a nozzle group. 

[0013] It is the print nozzle art of the ink jet printer with an image 
reader according to claim 3 which carries out the description of 
invention of claim 4 performing a test printing process automatically 
based on a predetermined regulation. 

[0014] It is the print nozzle art of the ink jet printer with an image 
reader according to claim 3 characterized by invention of claim 5 
performing said test printing process and/or a test pattern reading 
process two or more times before said defect detection process. 
[0015] It is the print nozzle art of the ink jet printer with an image 
reader according to claim 3 characterized by invention of claim 6 
changing a threshold according to the class of test pattern to print, as 
for said defect detection process. 

[0016] Invention of claim 7 is the print nozzle art of the ink jet printer 
with an image reader according to claim 3 characterized by using said 
test printing process for printing, or performing it only to the print nozzle 
or nozzle group used for printing. 

[0017] Invention of claim 8 is the print nozzle art of the ink jet printer 
with an image reader according to claim 3 characterized by having the 
cleaning process which cleans the defect print nozzle or nozzle group 
detected at said detection process. 

[0018] Invention of claim 9 is the print nozzle art of the ink jet printer 
with an image reader according to claim 3 characterized by warning a 
user of exchange of a print nozzle or a nozzle group, when said test 
printing process is performed and a defect print nozzle or a nozzle group 
is again after said cleaning process. 

[0019] According to invention of claim 1, based on the test image data 
for test printing memorized in the 1 st storage region, test printing of the 
test image data is carried out with an ink jet printer. And it reads with 
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the image reader which put the test printing image side by side to the 
ink jet printer, and the test printing image data which it is as a result of 
[ the ] reading is matched with the print nozzle of an ink jet printer or 
nozzle group used for the test printing, and is memorized to the 2nd 
storage region. Therefore, a detection means can detect a defect print 
nozzle or nozzle groups, such as blinding, from the relation between the 
test printing image data memorized in the 2nd storage region, a 
corresponding print nozzle, or a nozzle group. Therefore, since the image 
reader which was put side by side to the ink jet printer and which is 
usually used for facsimile or a copy is used effectively, the defect of a 
print nozzle or a nozzle group is detected and a maintenance is possible 
based on it, it can do with an ink jet printer with an image reader always 
printable in the good condition. 

[0020] According to invention of claim 2, blinding can be avoided by 
cleaning by having a cleaning means to clean the defect print nozzle or 
nozzle group detected with the detection means in addition to the 
operation effectiveness of invention of claim 1 , case [ whose defect of a 
print nozzle or a nozzle group is / like blinding ]. 

[0021] According to invention of claim 3, a test pattern is printed by the 
storage with an ink jet printer at a test printing process, and the printed 
test pattern is processed by image data through a test pattern reading 
process, and the image data is matched with the print nozzle of an ink 
jet printer, or a nozzle group, it memorizes for a storage means, and a 
defect print nozzle or a nozzle group is detected by carrying out 
threshold processing of the memorized image data at a defect detection 
process. Therefore, since the image reader used for the facsimile which 
it already has, or a copy is used, the defect of a print nozzle or a nozzle 
group is detectable with an easy means. 

[0022] According to invention of claim 4, in order to perform a test 
printing process automatically based on a predetermined regulation in 
addition to the operation effectiveness of invention of claim 3, defects, 
such as blinding of a print nozzle, can be detected appropriately and it 
becomes maintainable with a suitable stage in connection with it. 
Therefore, printing is always possible in the good condition. 
[0023] According to invention of claim 5, in addition to the operation 
effectiveness of invention of claim 3, exact test printing and test pattern 
reading become possible, and incorrect detection at a defect detection 
process can be reduced by improvement in the detection precision in a 
defect detection process by performing a test printing process and a 
test pattern reading process two or more times before a defect 
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detection process. 

[0024] Since the threshold in a defect detection process is changed 
[ according to invention of claim 6 ] according to the class of test 
pattern to print in addition to the operation effectiveness of invention of 
claim 3, a light color etc. can be correctly detected by, for example, 
changing a threshold to a test pattern with gradation nature, and 
incorrect detection at a defect detection process can be reduced. 
[0025] Since a test printing process is performed [ according to 
invention of claim 7 ] to printing only to the print nozzle or nozzle group 
used for a use schedule or printing in addition to the operation 
effectiveness of invention of claim 3, it can cut down spending the 
amount of ink used at a test printing process, and the processing time 
beyond the need. Therefore, effective print nozzle processing is 
attained. 

[0026] According to invention of claim 8, by having established the 
cleaning process which cleans the defect print nozzle or nozzle group 
detected at the detection process in addition to the operation 
effectiveness of invention of claim 3, a defect print nozzle is blinding, 
and a thing avoidable by performing washing etc. will be maintained 
automatically, and serves as a more user-friendly ink jet printer with an 
image reader which is easy to use. 

[0027] When in addition to the operation effectiveness of invention of 
claim 3 said test printing process is performed and a defect print nozzle 
or a nozzle group is still again after a cleaning process according to 
invention of claim 9, since it warns a user of exchange of a print nozzle 
or a nozzle group, a user becomes exchangeable [ a print nozzle ] by 
suitable timing. Therefore, a user can always do printing in the good 
condition while being able to use it, without being conscious of exchange 
of a print nozzle etc. 
[0028] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained to a detail with reference to a drawing. The block 
diagram of the whole system of the ink jet printer A with scanner 
equipment of this invention for image reading is shown in drawing 1 . The 
image reader with which one in drawing 1 is used for a scanner, a copy, 
etc., and 2 A color-coordinate-system transform-processing system, In 
3, CPU and 4 RAM for image data, and 6 for Program RAM and 5 
Program ROM 7 a computer and 9 for a test pattern image data and 8 
The **** panel section, 10 — for a sensor and 13, as for a head control 
section and 15, the image-data image-processing section and 14 are [ a 
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display and 1 1 / feeding / delivery control section and 12 / the print 
head section and 16 ] nozzle cleaning equipment whenever 
[ greenhouse ]. 

[0029] It is equipment which copies with the scanner which is the image 
reader 1 , or scans the manuscript image of one line to capture at a time 
by CCD (Charge Coupled Device), changes into a digital signal according 
to image concentration, and carries out and outputs the shading 
processing which are sensibility dispersion for every pixel of an R(red)/G 
(Green)/B (blue) image data, and amendment of lighting unevenness. 
[0030] The color-coordinate-system transform-processing system 2 
performs processing for changing into the image data of C (cyanogen)/M 
(Magenta)/Y(yellow)/K (black) the R/G/B image data sent from a 
scanner 1, and sending to CPU3. 

[0031] It connects with a program RAM 4, RAM5 for image data, a 
program ROM 6, the test pattern image data ROM 7, the **** panel 9, a 
display 1 0, the control section 1 1 of feeding and conveyance, the 
temperature-and-humidity sensor 1 2, and the image-processing section 
13, and CPU3 operates according to the program stored in the program 
ROM 6. 

[0032] RAM 4 and 5 is used as a storage region of the working-level 
month of CPU3, and is used also for the information and the image data 
storage in various systems. The image data for performing program for 
each ROM 6 and 7 operating the program of operation and each system 
module of CPU3 and test pattern printing etc. has memorized the 
contents which must be held even if a power source is intercepted. 
[0033] The control-panel section 9 is a control unit which sends the 
information for the various inputs from a user to ****** and CPU3, and 
a display 10 is a display which displays and carries out the message of 
the condition of various systems to a user. Feeding / delivery control 
section 1 1 controls feeding and conveyance of print media to the 
information from CPU3. 

[0034] The image-data image-processing section 13 accumulates the 
image data sent from the image reader 1 (scanner) temporarily, and the 
image data is an alphabetic character image, a photograph, or the 
processor that, and performs filtering to the image or performs halftone 
processing etc., and it also has comparison processing of a nozzle test 
pattern for the temperature-and-humidity sensors 12 to be various 
sensors which act as the monitor of the operating environment of each 
part of ink jet printer with scanner equipment A, and performed. [ a 
processor ] [ distinguish ] 
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[0035] To be able to process the image data sent from the image-data 
image-processing section 1 3 in the print head section 1 5, it controls or 
the head control section 14 controls carriage 34 (refer to drawing 4 ). 
The print head section 1 5 is regurgitation equipment which prints the ink 
of each color to print media using the information from said head 
processing section 14. Nozzle cleaning equipment 16 cleans a defect 
nozzle, when the poor nozzle for printing which was prepared in the print 
head section 1 5 and which carries out the regurgitation of the ink 
occurs. 

[0036] Drawing 2 is the outline perspective view of the whole ink jet 
printer with scanner equipment A, and the outline configuration is 
carried out from the scanner section 1 which is an image reader, and the 
printer section 18 to print. The scanner section 1 has the manuscript 
covering 20 with which it is made for the exposure light from the lamp 
28 which pressed down and mentions later the manuscript base 1 9 and 
it which place a manuscript, and the reflected light not to leak, and 
explains it with reference to drawing 3 about the outline configuration in 
the scanner section 1 . 

[0037] Drawing 3 is the outline sectional view showing the optical 
system inside [ 1 7 ] a scanner in operation. If a manuscript 26 is set on 
the platen glass 25 which is transparent and colorless sheet glass and 
an image read order is made, the source lamp 28 of the illumination light 
arranged so that it may be located under the platen glass 25 and light 
may be irradiated towards platen glass 25 will light up, and the light by 
which this exposure light was ******(ed) and compared with the 
manuscript 26 will reflect the light of a certain wavelength according to 
the color drawn on the manuscript 26. Incidence of the light of this 
reflected wavelength is carried out to CCD33 through mirrors 29, 30, 
and 31 and the through lens 32. The light by which incidence was carried 
out to CCD33 is changed into an electrical signal according to the 
quantity of light. In reading of a color picture, at this time, it is changed 
into an electrical signal for every wavelength region of RGB. In addition, 
the standard white sheet 27 is a white sheet used in order to perform 
shading processing which performs amendment of sensibility dispersion 
for every pixel, and lighting unevenness before performing reading of a 
manuscript 26. 

[0038] Moreover, the printer section 1 8 shown in drawing 2 is equipped 
with the body of a printer, and the control panel 9 for a user to direct to 
the feed section 21 which carries out the set receipt of the print media, 
such as paper and an OHP form, the delivery unit 22 which discharges 
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said print media which printing ended, and the whole equipment A and a 
display 10. The detail inside the body of a printer is explained with 
reference to drawing 4 . 

[0039] Drawing 4 shows the internal outline configuration of the printer 
section 1 8 for printing with the perspective view in operation. The ink 
head 40 as the ink jet printer A itself indicated to be to drawing 5 , and 
the carriage 34 with which the ink tank 41 put the cartridge of ****** 
each color on one, The carriage shaft 35 for carriage 34 scanning and 
keeping a gap with print media P constant, Rota 36A which aligns with 
rotation of the carriage motor 36 for making the carriage 34 scan and 
the carriage motor 36, and rotates, and carriage ** RUTO 37 passed by 
anchoring at the ends through follower roller 36B, The outline 
configuration is carried out by the head cleaning section 39 which cleans 
the ink nozzle 42 of the ink head 40 prepared near the edge of the 
conveyance roller 38 which guides print media P, and the carriage shaft 
35. 

[0040] While carriage 34 makes penetration engagement of the sliding of 
the carriage shaft 35 free in the lower part, the carriage belt 37 is being 
fixed to the top side. Therefore, if the carriage motor 36 rotates, the 
rotation is transmitted to the carriage belt 37, and while it aligns with it 
and carriage 34 is supported by the carriage shaft 35 and the carriage 
belt 37, it will reciprocate. And since the conveyance roller 38 which the 
location where carriage 34 reciprocates meets caudad, and guides print 
media P has been formed, while print media P will pass through between 
the conveyance roller 38 and carriage 34 and controls rotation of the 
conveyance roller 38 and the carriage motor 36 in accordance with a 
printing instruction, it becomes print media P printable [ a manuscript 
image ] by carrying out the regurgitation of the ink to the 40th page of 
an ink head from the ink nozzle 42 formed in the shape of an array. In 
addition, in order to perform more exact printing, the carriage motor 36 
grade is driven with the servo motor in which position control is possible. 

[0041] The outline of the printing process of the ink jet printer A in the 
above-mentioned configuration is explained. First, when Form P is laid in 
the feed section 21 connected with the printer section 18, a manuscript 
26 is placed on the printing demand based on the image information from 
a computer etc., or platen glass 25 and the copy carbon button on the 
control-panel section 9 is pushed by the user, Form P is conveyed from 
the feed section 21, and the printer section 18 is reached. 
[0042] The printer section 1 8 scans the ink carriage 34 supported by 
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the ink carriage shaft 35, and image information is printed on Form P by 
carrying out the regurgitation of the ink from the required ink head 40 in 
connection with it corresponding to image information. At this time, a 
form stops and conveyance of the form P with which the ink carriage 34 
is equivalent to two or more parts for the ink nozzle which the ink head 
40 has when the scan of one line (one direction) is completed is made. 
Thus, the image information in ink is written in on Form P by the above- 
mentioned processing continuing and carrying it out in the printer 
section 18, corresponding to image information. The recorded form P is 
discharged by the tray which is a delivery unit 22, and a user is provided 
with it as a printing object. 

[0043] the detailed hole which drawing 6 shows the perspective view of 
the ink head 40 of an ink jet printer A, was usually equipped with each 
head of black ink (K), cyanogen ink (C), Magenta ink (M), and yellow ink 
(Y), and ZURA and arranged the phase shift on each head — the ink 
nozzle [ be / it ] 42 is given. In this operation gestalt, the cyanogen head 
CH which makes 1 block what shifted the nozzle location of three pieces 
which constitutes each line, carries out n block juxtaposition formation 
and makes n line three trains a unit, the Magenta head MH, and the 
yellow head YH are arranged to parallel in this sequence. Moreover, it 
adjoined in the direction of a train of said three heads CH, MH, and YH, 
and the black head KH of the same configuration as what doubled these 
three heads CH, MH, and YH is formed. In addition, with this operation 
gestalt, although n line three trains explained the array of a head, it is 
not limited to this. Moreover, one diameter of a nozzle of each of said 
ink nozzle 42 consists of dozens of micrometers, and is made with the 
micro-machining technique. 

[0044] The enlarged drawing of said ink head 40 is shown in drawing 7 . 
This ink nozzle 42 is a part which affects image quality most on image 
formation, and when blinding, such as ink to an ink nozzle 42 and dust, 
etc. occurs, it will cause image quality degradation instantly. It roughly 
divides into the regurgitation approach of the ink from this ink nozzle 42 
now, and those with two kind and its regurgitation principle are shown in 
drawing 8 . As the 1 , there is a piezo method which makes the ink of the 
ink room 44 breathe out according to deformation of the piezo-electric 
element 43 of drawing 8 (a), and the BAPURU jet method or thermal 
method which makes the ink in the ink room (nozzle) 46 breathe out with 
the air bubbles which generate a ceramic heater 45 with heat in 
preparation for the inside of the nozzle of drawing 8 (b) as 2. 
[0045] Moreover, there is a technique of ink as an important element of 
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an ink jet printer. Ink influenced hard dependability and has contributed 
it to the printing quality which is the last output greatly. Ink consists of 
many chemicals, such as an additive for adjusting the color which is a 
coloring agent, the wetting agent which prevents **** of the solid 
content deposit in ink, or ink, PH, and ink physical properties, and a 
penetrating agent. 

[0046] Next, the test printing mode whether the ink nozzle 42 of the ink 
jet printer A with scanner equipment which gave [ above-mentioned ] 
explanation is functioning correctly, and for diagnosing is explained, 
referring to drawing 1 and the flow chart of 9. The image data of the test 
pattern with which it is remembered to ROM 7 that CPU3 goes into test 
printing mode is loaded, and it transmits to the image-processing 
section 13 (S1, S2). The image data by which the image data of the test 
pattern with which the image-processing section 1 3 which received data 
was transmitted has been sent to delivery and the head control section 
14 to the head control section 14 is sent to the print head section 15, 
and the test pattern is printed by Form P (S3), (test pattern printing 
sample) 

[0047] An example of the above-mentioned test pattern printing sample 
is shown in drawing 10 . One dot of test patterns of this operation 
gestalt is hammered out at a time on discharge space in all nozzles to 
ink in order from the nozzle of the 1 st each of the head CH for 
cyanogen, the head MH for Magentas, the head YH for yellow, and the 
head KH for blacks, and as shown in drawing 10 , as for each color 
sample, pattern printing is carried out to a slash condition. It detects the 
ink nozzle 42 of what position is carrying out blinding by reading the test 
pattern broken-line part of the shape of this straight line. 
[0048] Next, the above-mentioned test pattern printout sample is read 
with the scanner which is the image reader 1 (S4). The resolution of 
reading of this scanner is the same as the resolution of an ink nozzle 42, 
or to be more than it is desired. It is because printed 1 dot can read at 
least one half, but it may be unable to **** in a scanner side as 1 pixel 
or 2dot may carry out an incorrect judging to detection of the blinding of 
the nozzle of reading as 1 pixel, when it reads with the scanner of 
resolution lower than an ink nozzle 42. 

[0049] Next, the image data of the test printing pattern read with the 
scanner 1 is changed into the data of cyanogen, a Magenta, yellow, and 
black by the color-coordinate-system conversion system 2, and is 
inputted into the image-data image-processing section 13 through 
CPU3. Here, as a result of having compared the recognition result and 
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threshold for every pixel, judging that a poor nozzle is nothing when it is 
as a result of [ than athreshold / larger ] recognition, and carrying out 
threshold processing similarly about all pixels, when there is no poor 
nozzle, nozzle test printing mode is ended (S5, 6, 7, 8 and 10). However, 
when at least 1 pixel of pixels smaller than a threshold is in a 
comparison result, it detects with a poor nozzle, and CPU3 displays 
nozzle cleaning directions on a display 10 (S9, 10). 
[0050] Drawing 1 1 is what looked through the conditions which shift to 
the test printing mode which gave [ above-mentioned ] explanation with 
the block diagram, and shows an example of a control panel 9 and a 
display 1 0 to drawing 1 2 . When the power source 72 of Equipment A 
turns on (S20), it sets up so that it may go into the test printing mode 
(S33) of an ink nozzle 42 by the program beforehand memorized to 
ROM6. Although nozzle blinding may occur while being left by Equipment 
A by this over a long period of time, always stabilized high definition 
printing is enabled at the time of use. Moreover, when the power source 
72 of Equipment A is turned off conversely (S21), you may set up so 
that it may go into the test printing mode (S33) of an ink nozzle 42 by 
the program beforehand memorized to ROM6. Even if it is left by this by 
the next use over a long period of time, generating of nozzle blinding is 
prevented beforehand and always stabilized high definition printing is 
attained. 

[0051] Moreover, when it acts as the monitor of the neglect time 
amount and it is left by the timer which it had in CPU3 of Equipment A 
and which is not illustrated beyond fixed time amount (S22), it is set up 
so that it may go into the test printing mode (S33) of a nozzle 42 by the 
program feared the account of **. Although it is not used what a user 
looks at Equipment A and is using it frequently, and over a long period of 
time, distinction is very difficult, but when the relation between a neglect 
period and nozzle blinding generating is known experientially, even if it is 
the case where it is left by memorizing the period beforehand over a 
long period of time, high definition printing which measures were taken 
to nozzle blinding and was always stabilized is attained. 
[0052] Moreover, when the value more than [ through the print number- 
of-sheets counter which it had in CPU3 of Equipment A and which is 
not illustrated ] fixed is reached (S23), it is set up so that it may go into 
nozzle test printing mode (S33). By the increment in the count of 
printing, since the probability of getting ink ** and dust blocked in a 
nozzle is high, always stabilized high definition printing is attained under 
supervising with a print number-of-sheets counter. Since it was the 
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same, when the value more than [ through the print time amount timer 
which it had in CPU3 of Equipment A and which is not illustrated ] fixed 
is reached (S24), it is set up so that it may go into the test printing 
mode (S33) of a nozzle. High definition printing which measures were 
taken to the nozzle blinding by the increment in the count of printing by 
this, and was always stabilized is attained. 

[0053] Moreover, since the probability of getting ink ** and dust blocked 
in a nozzle 42 at a nozzle is high when the printing value more than 
[ through the dot printing counter which was formed in CPU3 and which 
is not illustrated ] fixed is reached (S25), it is set up so that it may go 
into test printing mode (S33) automatically. Measures are taken to the 
nozzle blinding by the increment in the count of printing by this, and 
always stabilized high definition printing is attained. Moreover, when the 
printing time amount more than [ which has minded similarly the dot 
printing timer which it had in CPU3, and which is not illustrated ] fixed is 
reached (S26), it is set up so that it may go into the test printing mode 
(S33) of a nozzle, and high definition printing which measures were taken 
to the nozzle blinding by increase of the count of printing, and was 
always stabilized is attained. 

[0054] Moreover, when the print directions instruction from the control 
unit 9 or computer 8 of Equipment A is issued (S27), before performing 
the print, it is set up so that it may go into the test printing mode (S33) 
of an ink nozzle 42. Measures are taken to nozzle blinding to the nozzle 
blinding by long-term neglect before printing actuation by this, and 
always stabilized high definition printing is attained. 
[0055] Moreover, when the high-definition printing medium is chosen in 
form selection of a control unit 9 or the print directions instruction from 
a computer 8 (S28), before performing the print, it can set up so that it 
may go into the test printing mode (S33) of a nozzle. This reduces 
useless use of an expensive printing medium to the nozzle blinding by 
long-term neglect, and always stabilized high definition printing is 
attained. 

[0056] Moreover, when the print termination instruction from the printer 
section 1 8 of Equipment A is issued (S29), it can set up so that it may 
go into the test printing mode (S33) of a nozzle 42. High definition 
printing which the cure against nozzle blinding by the paper powder by 
the time of printing etc. of was attained by this, and was always 
stabilized is possible. 

[0057] moreover, the form which the print termination instruction was 
taken out from the printer section 1 8 of Equipment A, and was then 
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used — a regular paper — or when the printing medium below [ its ] 
equivalent is chosen (S30), after performing the print, it can set up so 
that it may go into the test printing mode (S33) of a nozzle. This 
prevents the futility and blinding of the expensive ink head 42 to the 
nozzle blinding by the paper powder by the time of printing etc., and 
always stabilized high definition printing is attained. 
[0058] Moreover, through the temperature-and-humidity sensor 12 of 
Equipment A, when the environmental variation of monitor Perilla 
frutescens (L.) Britton var. crispa (Thunb.) Decne. is large (S31), change 
of the installation environment of Equipment A is set up so that it may 
go into test printing mode (S33). High definition printing which prevented 
the useless blinding of the expensive ink head 42 to the nozzle blinding 
by desiccation etc. by this, and was always stabilized is possible. 
[0059] Moreover, when a user wants through the selection carbon 
button 74 in the test pattern printing mode which it had on the control 
unit 9 of Equipment A (S32), it sets up so that it may go into test 
printing mode (S33). By this, usual is a special time of a different user 
using it, image degradation by peach blinding is prevented, and always 
stabilized high definition printing is attained. 

[0060] Moreover, cleaning of the ink head 42 can be chosen by pushing 
the cleaning mode carbon button 73 on a control unit 9. 
[0061] Next, if test printing mode (S33) is set up under said explained 
nozzle test print condition (S20-S32), according to directions of the 
program memorized by the program ROM 6, the test pattern MEJI data 
which loaded the test pattern image data and were loaded to the printer 
1 8 section will carry out printing activation of CPU3. 1 pixel of ink is 
breathed out at a time in order in monochrome from eye ink nozzle 
watch of the head CH for cyanogen, the head MH for Magentas, the 
head YH for yellow, and the head BH for blacks, and this test pattern 
turns into a test pattern. 

[0062] Drawing 13 shows the experimental result for the count of 
printing of a test pattern using the predetermined ink nozzle 42 without 
a defect about the printing condition of the test pattern at the time of 
[ instead of 1 time ] carrying out multiple-times activation. In drawing 
13 , it is the graph which made the axis of abscissa the printing number 
of sheets of a test pattern, and made the axis of ordinate the rate of a 
poor nozzle judging result correct answer. As this graph showed, in the 
case where they are the case where the count of printing activation of a 
test pattern (number of sheets) is 1 time, and multiple times, it turned 
out that the direction the rate of a correct answer printed correctly 
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carried out [ the direction ] multiple-times printing is good. 
[0063] Next, from the test pattern printed according to the above- 
mentioned conditions, the detection means of the blinding part of an ink 
nozzle 42 is explained. With this operation gestalt, the pixel into which 
read in and the pixel which should be read essentially are not read in the 
test pattern printed by using the image reader (scanner) 1 effectively is 
detected, and a defect nozzle part is pinpointed. 

[0064] A test pattern sample is specifically first set on the platen glass 
25 which is transparent and colorless sheet glass, light is irradiated with 
a lamp 28 at a manuscript, and incidence of the reflected light of 
wavelength according to the color drawn on the manuscript is carried 
out to CCD33 through each mirrors 29, 30, and 31 and the through lens 
32. The light which carried out incidence to CCD33 is changed into an 
electrical signal according to the quantity of light, and, in reading of a 
color picture, is changed into the electrical signal for every wavelength 
region of RGB at this time. Each image data of this R/G/B performs 
shading processing for the illuminant cloth property of the each 
dispersion of CCD and the source lamp of the illumination light which 
were put in order by main scanning direction 1 train to make it amend, 
and changes it into the signal of cyanogen / MAZENDA / yellow / black 
from the signal of R/ G/B by processing of the next color-coordinate- 
system conversion. When the resolution at this time uses the scanner of 
300dpi, the 1 -pixel diameter of dot is about 80-85 micrometers, and it 
consists of 40-45 micrometers at the time of 600dpi. Here, when the 
resolution of the nozzle 42 which performed test pattern printing is the 
same as the resolution by the side of a scanner 1 at 300dpi, it does not 
have a problem, but when different, resolution transform processing 
must be performed so that it may become the same resolution. 
[0065] Moreover, since dispersion produces the reading data of this 
input system somewhat including the error of a processor, selection of a 
count of reading of a check printing pattern is enabled, and the result of 
having conducted the reading precision experiment to the count of 
reading is shown in drawing 14 . At drawing 14 , it reads on an axis of 
abscissa, the rate of a nozzle blinding condition decision result correct 
answer is shown on the count and the axis of ordinate, and it turned out 
that the direction which read the rate of a correct answer which judged 
the blinding condition of a nozzle correctly two or more times is good by 
the case where they are the case where the count of reading of a 
printing pattern is 1 time, and multiple times. Therefore, in order to read 
and to raise precision with this operation gestalt, reading processing of 
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change of gradation nature. And drawing 1 7 and the data shown in ** (b) 
of 18, 19, and 20 are obtained, and the result of having printed and read 
the test printing pattern carries out threshold processing of said data 
with the threshold according to each phase further, obtains the ** (c) 
result of drawing 1 7 , and 18, 19 and 20, and makes a nozzle blinding 
condition judgment. In addition, the threshold according to each phase in 
this operation gestalt was set to 214, 150, 96, and 32 to drawing 1 7 , and 
18, 19 and 20 at sequence. By this processing, decision of the blinding 
condition of a nozzle becomes possible appropriately also at a light test 
printing sample with gradation nature. 

[0070] Moreover, also according to the class of ink to be used, since it 
is possible, it attaches in that case and printing with gradation nature is 
explained. The case where ink and photograph ink with the gradation 
nature instead of usual ink are used is explained with reference to 
drawing 21 . As shown in drawing 21 (a) before an image-data input, the 
test pattern which has carried out memory was the same as the case 
where said ordinary ink is used, but although the result of having read 
the test printing sample was max as printing gradation expression 
capacity of a nozzle as an image data, it turned out that the almost 
same value as the time ( drawing 19 ) of the printing gradation 
expression capacity when using ordinary ink as shown in drawing 21 (b) 
being one half is shown. Therefore, when saturation of ink is low, it 
becomes possible by changing a threshold according to the condition 
corresponding to the photograph ink, and carrying out a comparative 
judgment to detect a blinding condition correctly also about ink heads, 
such as photograph ink of a light color. 

[0071] Although the case where always breathed out ink from all nozzles 
and a defect nozzle was detected was explained by the detection 
approach of the blinding of said explained nozzle 42, in order to detect 
blinding more efficiently and effectively, how to detect by fewer nozzles 
is explained. If a laser beam printer is the nozzle, for example, 
monochrome printing, used for printing as the 1st means, blinding will be 
beforehand detected for the nozzle head 40 which will use the head KH 
for black for next printing like the head CH for cyanogen, the head MH 
for Magentas, and the head YH for yellow if it is color printing again. A 
detail is explained referring to the flow chart of draw in g 22 . 
[0072] first, if a print instruction is sent from CPU3, the ink head (all 
nozzles, black, and a color — a photograph color nozzle) then used will 
choose — having (S61-S64) — the class (2 gradation, multiple-value 
gradation) of printing gradation nature is chosen (S65-S67). And 
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according to the class of the selected ink head 40 and printing gradation 
nature, the nozzle check of a nozzle 42 which performs blinding 
detection is performed (S68-S87). Thus, reduction of ink required for 
test pattern printing, the processing times, etc. can be performed by 
detecting blinding beforehand only to the ink head 40 and ink nozzle 42 
which are used behind, and it enables a maintenance to carry out about 
nozzle blinding efficiently. 

[0073] Efficient processing is attained even if the 2nd means carries out 
blinding detection to said the 1 st means and reverse ex post only to the 
nozzle used for printing. In this case, the flag field which shows the use 
hysteresis of a nozzle to which memory is prepared, the flag 
corresponding to the nozzle head 40 used by the last printing is 
searched, and a blinding check is performed only about the used head 40 
corresponding to that searched flag, or a nozzle 42. For example, when 
the last printing is printing of only black ink, blinding detection will be 
performed only to the head KH for black. Therefore, also in this case, 
the settled processing time can also be shortened by ink consumption of 
the need minimum. 

[0074] As for the nozzle 42 with which clogging was detected by the 
blinding detection means which gave [ above-mentioned ] explanation, 
cleaning of a clogging part is performed by the nozzle head-cleaning 
device 16 (KURININNGU mode). In addition, the shift to KURININNGU 
mode can be performed by being two kinds with the case where it is 
based on the case where it is based on a user instruction, and automatic 
setting. When are based on a user instruction, and a clogging nozzle is 
detected, based on the test printing output of nozzle blinding, on a 
display 10 (refer to drawing 1 2 ), it warns a user by the display of a 
nozzle cleaning instruction, and enters at nozzle cleaning actuation of 
the ink head 40 through the cleaning mode carbon button 73 on the 
control-panel section 9 by activation hope of a user of cleaning 
actuation. On the other hand, in shifting to KURININNGU mode in 
automatic setting, if a clogging nozzle is detected, it will clean the ink 
head 40 in the head cleaning section 39 of the nozzle head-cleaning 
device 1 6, without waiting for an instruction of a user. 
[0075] Cleaning actuation of the ink head section 40 is shown in drawing 
23 . Usually, although the carriage 34 after a printing halt is outside from 
the form width of face W1 in the home position P1 on the overrun (run- 
up section) field W2, or the location of P2, when nozzle cleaning 
actuation is chosen, it is made to **** carriage 34 in the head cleaning 
section 39 of the nozzle head-cleaning device 16, and cleans the ink 
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head 40. After cleaning termination returns to the usual home position 1 
or 2 again. 

[0076] Moreover, cleaning actuation of the above-mentioned ink head 40 
is explained, referring to the flow chart shown in drawing 24 about a 
means to clean more effectively, although the ink head 40 whole surface 
is cleaned. Since it is exactly detectable per a nozzle block or nozzle 
from the image-data box IB which a blinding nozzle indicates above- 
mentioned gave explanation to ** (c) of 21 from a service condition or 
drawing 1 6 (S90-98), efficient cleaning actuation is realizable by cleaning 
only a corresponding ink head (S99-101). 

[0077] Next, the schematic diagram of the head cleaning section 39 is 
explained with reference to drawing 4 and 25. For example, since the ink 
heads 40 to be cleaned are a Magenta and yellow when the result of a 
nozzle check is the image-data box IB of drawing 1 6 (c), the cleaner 
putt 1 00 which washes a nozzle operates only the part corresponding to 
a Magenta and yellow, and cleans a nozzle 42. Thereby, the amount of 
ink beyond the need and business time amount of cleaning actuation are 
made few at cleaning actuation. In addition, when based on a user 
instruction, the message of cleaning termination is performed to a 
display 1 0 with termination of cleaning. 

[0078] In the case of drawing 25 , the unit of the ink nozzle 42 to clean 
was shown per each color ink head, but it carries out more desirably per 
the predetermined block which constitutes each color nozzle, for 
example, one line, (three nozzles). The schematic diagram of the head 
cleaning section 39 which cleans only an ink nozzle block to be cleaned 
[ this ] is shown in drawing 26 . For example, in cleaning based on the 
image-data box IB result of drawing 1 6 (c), the required ink heads 40 of 
cleaning are the 3rd block of a Magenta head, the 33rd block, and the 
1st block of a yellow head, and then, the cleaner putt 101 operates only 
the 3rd of a Magenta head, the 33rd block, and the 1 st block of a yellow 
head, and cleans a nozzle 42. By this cleaning actuation, the amount of 
ink beyond the need and business time amount of cleaning actuation are 
made few. 

[0079] Furthermore, an ink nozzle 42 is desirably cleaned in each nozzle 
unit, and the schematic diagram of the head cleaning section 39 is 
shown in drawjng_27 . For example, in as a result of d rawing 1 6 (c), ink 
heads to be cleaned are the 9th of the Magenta head MH, the 98th, the 
2nd of the yellow head YH, and the 3rd, and only the part corresponding 
to the 9th of the Magenta head of the cleaner putt 102, the 98th, the 
2nd of a yellow head, and the 3rd operates, and they clean a nozzle 42. 
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By this cleaning actuation, the amount of ink beyond the need and 
business time amount of cleaning actuation can be lessened more. 
[0080] By the above-mentioned explanation, when it was judged that 
there is a poor nozzle, the case where it warned a user of a message 
was explained to the display 10, but you may set up so that cleaning 
actuation may be started automatically, as described above. In starting 
cleaning actuation automatically, test pattern printing for the second 
time is performed after cleaning termination of a nozzle, a nozzle check 
is again performed from the printing data, and it becomes possible 
effectively to carry out by blinding still repeating cleaning of a blinding 
nozzle or a nozzle group automatically further in a certain case. And 
even if it repeats cleaning of a nozzle 42 two or more times and 
performs it, when blinding is not canceled, since suitable printing cannot 
be performed, the exchange message of the ink head 40 is displayed on 
a user, by warning of it being at the exchange stage of the ink head 40, 
it becomes exchangeable [ the ink head 40 ] to suitable timing, and 
always good printing is secured. The flow chart of the process which 
warns drawing 28 of exchange of the above-mentioned ink head 40 is 
shown. In addition, it is the process as the so-called above mentioned 
test pattern printing process and the blinding test check process of a 
nozzle that test printing mode (S1 10) to the warning message display 
(S120) to a display is the same, and explanation is omitted. 
[0081] First, the detection process of a poor reading nozzle is performed 
(S110-S117). In CPU3, the count N which the poor nozzle generated is 
counted at the same time it displays the warning message to a display 
10 (119 S 120), when a nozzle fault is detected (S121). And if the count 
N of continuation which the poor nozzle generated is less than 3 times, 
it shifts to the cleaning mode (S122) of the ink head 40, and the ink head 
40 will be cleaned and it will shift to test printing mode (S1 10) again 
after cleaning termination. On the other hand, when the count N of 
continuation which the poor nozzle generated becomes 3 times, it is 
judged as the unrestorable abnormalities by the bad debt of the ink in 
the heater section which is not illustrated etc., the message of exchange 
of the ink head 40 is displayed to a user (S124), and the nozzle 
diagnostic mode is ended (S123). In this case, the message which tells 
abnormalities (ink head exchange) is displayed on a display 10 through 
CPU3. 

[0082] As mentioned above, when blinding is not canceled as a multiple- 
times line in nozzle cleaning, by warning a user of it being the exchange 
stage of the ink head 40, exchange of the ink head 40 is made to 
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suitable timing, and always good printing is secured. In addition, to 
perform from test printing mode (S110) to nozzle cleaning mode (S122) 
automatically, it is necessary to form the equipment which draws the 
test pattern printing sample sent to the delivery unit 22 on the 
manuscript base 19. 
[0083] 

[Effect of the Invention] It becomes possible by diagnosing the nozzle 
function of an ink jet printer with an image reader according to this 
invention, and maintaining a print nozzle, if a fault is detected to supply 
the quality image always stabilized as an image finally outputted on print 
media as explained above. 

[0084] Since it becomes possible to perform an image judging 
mechanically by using effectively and reading the image reader (scanner) 
which put side by side the **** test pattern by this invention in order to 
already perform a scanner and a copy, it is not necessary to attach a 
reader anew for a diagnosis of a nozzle function. Moreover, printing 
decision of the test pattern by subjectivity is lost, an accurate result 
can be obtained and error decision is lost. 

[0085] Moreover, since cleaning actuation is automatically started when 
there are time amount compaction forjudging and a poor nozzle, since a 
poor nozzle is judged automatically, troublesome actuation is lost. 
[0086] When the blinding of a printer nozzle has occurred, since a poor 
nozzle generating part is investigated from a decision result and a 
printer nozzle is cleaned in necessary minimum cleaning actuation, the 
amount of ink required for cleaning and the business time amount of 
cleaning actuation can be reduced. 

[0087] Moreover, printing of a light color etc. can also detect a defect 
nozzle appropriately by detecting by changing a threshold according to 
the class of test pattern printed at a detection process. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates the print nozzle function in 
an ink jet printer with an image reader to detection and a maintenance. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] In order to check the print nozzle of an ink 
jet print conventionally, the test pattern was printed, and it judged 
whether the poor nozzle would have generated the printing sample by 
viewing of a user. 

[0003] Moreover, the approach of reading a test pattern and detecting a 
non-injection nozzle by the photo sensor installed on ink jet printer 
carriage which is indicated by JP,10-258503,A, is learned. 
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1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] It becomes possible by diagnosing the nozzle 
function of an ink jet printer with an image reader according to this 
invention, and maintaining a print nozzle, if a fault is detected to supply 
the quality image always stabilized as an image finally outputted on print 
media as explained above. 

[0084] Since it becomes possible to perform an image judging 
mechanically by using effectively and reading the image reader (scanner) 
which put side by side the **** test pattern by this invention in order to 
already perform a scanner and a copy, it is not necessary to attach a 
reader anew for a diagnosis of a nozzle function. Moreover, printing 
decision of the test pattern by subjectivity is lost, an accurate result 
can be obtained and error decision is lost. 

[0085] Moreover, since cleaning actuation is automatically started when 
there are time amount compaction forjudging and a poor nozzle, since a 
poor nozzle is judged automatically, troublesome actuation is lost. 
[0086] When the blinding of a printer nozzle has occurred, since a poor 
nozzle generating part is investigated from a decision result and a 
printer nozzle is cleaned in necessary minimum cleaning actuation, the 
amount of ink required for cleaning and the business time amount of 
cleaning actuation can be reduced. 

[0087] Moreover, printing of a light color etc. can also detect a defect 
nozzle appropriately by detecting by changing a threshold according to 
the class of test pattern printed at a detection process. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when a printing 
sample was judged visually, the difference by each user's subjectivity 
arose, and although nozzle blinding had occurred, there was a case 
where it was judged accidentally that it is good. 

[0005] Moreover, when based on a means which is indicated by JP,10- 
258503.A, in order to detect vaguely whether nozzle blinding has 
occurred (ON/OFF), when detected with (ON) which blinding has 
generated, all nozzles are cleaned, since cleaning was performed [ that 
is, ] for cleaning also about the unnecessary part, ink was exhausted 
vainly, and it had become a problem for being uneconomical. Moreover, 
the photo sensor which does not usually use, but is used only when a 
user senses the blinding of a print nozzle needed to be prepared anew, 
and it became very inefficient equipment, and was a striped thing. 
[0006] This invention is made in order to cancel the aforementioned 
trouble. The purpose is offering the equipment with which the high 
definition print sample which detected the defect generating part 
correctly, displayed warning on the user when the blinding of a print 
nozzle had occurred, maintained nozzle blinding automatically depending 
on the case, made printing possible in the nozzle condition without 
blinding by this, and was always stabilized is obtained, and the art of the 
nozzle. 

[0007] Moreover, also the case of the ink head in which a gradation 
expression is possible, and in the case of the ink head which uses ink 
with low saturation, it aims also at enabling the check of a poor print 
nozzle to printing of 1dot. . 

[0008] Moreover, it aims also at making it actuation completed by 
necessary minimum amount of ink and time amount in cleaning 
actuation. 
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[0009] Moreover, when the nozzle which cannot be cleaned is poor, it 
aims also at offering the message of ink head exchange to a user. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
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MEANS 

[Means for Solving the Problem] This invention has the next 
configuration in order to attain the above-mentioned purpose. The image 
reader which invention of claim 1 reads a manuscript image by the 
reflected light of the light which irradiated the manuscript laid in the 
manuscript base, and is processed to image data, In the ink jet printer 
with an image reader which has the ink jet printer which breathes out ink 
from a print nozzle based on image data, and prints an image to a record 
medium Test printing of the 1 st storage region which memorizes the 
test image data for test printing, and said test image data is carried out 
with said ink jet printer. The 2nd storage region which matches with the 
print nozzle of this ink jet printer, or a nozzle group the test printing 
image data which read this test printing image with said image reader, 
and memorizes it, It is the ink jet printer with an image reader 
characterized by establishing a detection means to detect a defect print 
nozzle or a nozzle group, based on the test printing image data 
memorized in said 2nd storage region. 

[001 1] Invention of claim 2 is an ink jet printer with an image reader 
according to claim 1 characterized by having a cleaning means to clean 
the defect print nozzle or nozzle group detected with said detection 
means. 

[0012] The image reader which invention of claim 3 reads a manuscript 
image by the reflected light of the light which irradiated the manuscript 
laid in the manuscript base, and is processed to image data, It is the 
print nozzle art of an ink jet printer with an image reader which has the 
ink jet printer which breathes out ink from a print nozzle based on image 
data, and prints an image to a record medium. The test printing process 
which prints a test pattern to a record medium with said ink jet printer, 
The test pattern reading process of processing the test pattern printed 
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at said test printing process to read in and image data with said image 
reader, The storage process which matches the image data of a test 
pattern reading process with the print nozzle of said ink jet printer, or a 
nozzle group, and memorizes it for a storage means, It is the print nozzle 
art of the ink jet printer with an image reader characterized by having 
the defect detection process of carrying out threshold processing of the 
image data memorized by the storage means, and detecting a defect 
print nozzle or a nozzle group. 

[0013] It is the print nozzle art of the ink jet printer with an image 
reader according to claim 3 which carries out the description of 
invention of claim 4 performing a test printing process automatically 
based on a predetermined regulation. 

[0014] It is the print nozzle art of the ink jet printer with an image 
reader according to claim 3 characterized by invention of claim 5 
performing said test printing process and/or a test pattern reading 
process two or more times before said defect detection process. 
[0015] It is the print nozzle art of the ink jet printer with an image 
reader according to claim 3 characterized by invention of claim 6 
changing a threshold according to the class of test pattern to print, as 
for said defect detection process. 

[0016] Invention of claim 7 is the print nozzle art of the ink jet printer 
with an image reader according to claim 3 characterized by using said 
test printing process for printing, or performing it only to the print nozzle 
or nozzle group used for printing. 

[0017] Invention of claim 8 is the print nozzle art of the ink jet printer 
with an image reader according to claim 3 characterized by having the 
cleaning process which cleans the defect print nozzle or nozzle group 
detected at said detection process. 

[0018] Invention of claim 9 is the print nozzle art of the ink jet printer 
with an image reader according to claim 3 characterized by warning a 
user of exchange of a print nozzle or a nozzle group, when said test 
printing process is performed and a defect print nozzle or a nozzle group 
is again after said cleaning process. 

[0019] According to invention of claim 1, based on the test image data 
for test printing memorized in the 1 st storage region, test printing of the 
test image data is carried out with an ink jet printer. And it reads with 
the image reader which put the test printing image side by side to the 
ink jet printer, and the test printing image data which it is as a result of 
[ the ] reading is matched with the print nozzle of an ink jet printer or 
nozzle group used for the test printing, and is memorized to the 2nd 
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storage region. Therefore, a detection means can detect a defect print 
nozzle or nozzle groups, such as blinding, from the relation between the 
test printing image data memorized in the 2nd storage region, a 
corresponding print nozzle, or a nozzle group. Therefore, since the image 
reader which was put side by side to the ink jet printer and which is 
usually used for facsimile or a copy is used effectively, the defect of a 
print nozzle or a nozzle group is detected and a maintenance is possible 
based on it, it can do with an ink jet printer with an image reader always 
printable in the good condition. 

[0020] According to invention of claim 2, blinding can be avoided by 
cleaning by having a cleaning means to clean the defect print nozzle or 
nozzle group detected with the detection means in addition to the 
operation effectiveness of invention of claim 1 , case [ whose defect of a 
print nozzle or a nozzle group is / like blinding ]. 

[0021] According to invention of claim 3, a test pattern is printed by the 
storage with an ink jet printer at a test printing process, and the printed 
test pattern is processed by image data through a test pattern reading 
process, and the image data is matched with the print nozzle of an ink 
jet printer, or a nozzle group, it memorizes for a storage means, and a 
defect print nozzle or a nozzle group is detected by carrying out 
threshold processing of the memorized image data at a defect detection 
process. Therefore, since the image reader used for the facsimile which 
it already has, or a copy is used, the defect of a print nozzle or a nozzle 
group is detectable with an easy means. 

[0022] According to invention of claim 4, in order to perform a test 
printing process automatically based on a predetermined regulation in 
addition to the operation effectiveness of invention of claim 3, defects, 
such as blinding of a print nozzle, can be detected appropriately and it 
becomes maintainable with a suitable stage in connection with it. 
Therefore, printing is always possible in the good condition. 
[0023] According to invention of claim 5, in addition to the operation 
effectiveness of invention of claim 3, exact test printing and test pattern 
reading become possible, and incorrect detection at a defect detection 
process can be reduced by improvement in the detection precision in a 
defect detection process by performing a test printing process and a 
test pattern reading process two or more times before a defect 
detection process. 

[0024] Since the threshold in a defect detection process is changed 
[ according to invention of claim 6 ] according to the class of test 
pattern to print in addition to the operation effectiveness of invention of 
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claim 3, a light color etc. can be correctly detected by, for example, 
changing a threshold to a test pattern with gradation nature, and 
incorrect detection at a defect detection process can be reduced. 
[0025] Since a test printing process is performed [ according to 
invention of claim 7 ] to printing only to the print nozzle or nozzle group 
used for a use schedule or printing in addition to the operation 
effectiveness of invention of claim 3, it can cut down spending the 
amount of ink used at a test printing process, and the processing time 
beyond the need. Therefore, effective print nozzle processing is 
attained. 

[0026] According to invention of claim 8, by having established the 
cleaning process which cleans the defect print nozzle or nozzle group 
detected at the detection process in addition to the operation 
effectiveness of invention of claim 3, a defect print nozzle is blinding, 
and a thing avoidable by performing washing etc. will be maintained 
automatically, and serves as a more user-friendly ink jet printer with an 
image reader which is easy to use. 

[0027] When in addition to the operation effectiveness of invention of 
claim 3 said test printing process is performed and a defect print nozzle 
or a nozzle group is still again after a cleaning process according to 
invention of claim 9, since it warns a user of exchange of a print nozzle 
or a nozzle group, a user becomes exchangeable [ a print nozzle ] by 
suitable timing. Therefore, a user can always do printing in the good 
condition while being able to use it, without being conscious of exchange 
of a print nozzle etc. 
[0028] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this 
invention is explained to a detail with reference to a drawing. The block 
diagram of the whole system of the ink jet printer A with scanner 
equipment of this invention for image reading is shown in drawing 1 . The 
image reader with which one in drawing 1 is used for a scanner, a copy, 
etc., and 2 A color-coordinate-system transform-processing system, In 
3, CPU and 4 RAM for image data, and 6 for Program RAM and 5 
Program ROM 7 a computer and 9 for a test pattern image data and 8 
The **** panel section, 10 — for a sensor and 13, as for a head control 
section and 15, the image-data image-processing section and 14 are [ a 
display and 1 1 / feeding / delivery control section and 12 / the print 
head section and 16 ] nozzle cleaning equipment whenever 
[ greenhouse ]. 

[0029] It is equipment which copies with the scanner which is the image 
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reader 1, or scans the manuscript image of one line to capture at a time 
by CCD (Charge Coupled Device), changes into a digital signal according 
to image concentration, and carries out and outputs the shading 
processing which are sensibility dispersion for every pixel of an R(red)/G 
(Green)/B (blue) image data, and amendment of lighting unevenness. 
[0030] The color-coordinate-system transform-processing system 2 
performs processing for changing into the image data of C (cyanogen)/M 
(Magenta)/Y(yellow)/K (black) the R/G/B image data sent from a 
scanner 1 , and sending to CPU3. 

[0031] It connects with a program RAM 4, RAM 5 for image data, a 
program ROM 6, the test pattern image data ROM 7, the **** panel 9, a 
display 10, the control section 11 of feeding and conveyance, the 
temperature-and-humidity sensor 12, and the image— processing section 
13, and CPU3 operates according to the program stored in the program 
ROM 6. 

[0032] RAM 4 and 5 is used as a storage region of the working-level 
month of CPU3, and is used also for the information and the image data 
storage in various systems. The image data for performing program for 
each ROM 6 and 7 operating the program of operation and each system 
module of CPU3 and test pattern printing etc. has memorized the 
contents which must be held even if a power source is intercepted. 
[0033] The control-panel section 9 is a control unit which sends the 
information for the various inputs from a user to ****** and CPU3, and 
a display 10 is a display which displays and carries out the message of 
the condition of various systems to a user. Feeding / delivery control 
section 1 1 controls feeding and conveyance of print media to the 
information from CPU3. 

[0034] The image-data image-processing section 1 3 accumulates the 
image data sent from the image reader 1 (scanner) temporarily, and the 
image data is an alphabetic character image, a photograph, or the 
processor that, and performs filtering to the image or performs halftone 
processing etc., and it also has comparison processing of a nozzle test 
pattern for the temperature-and-humidity sensors 1 2 to be various 
sensors which act as the monitor of the operating environment of each 
part of ink jet printer with scanner equipment A, and performed. [ a 
processor ] [ distinguish ] 

[0035] To be able to process the image data sent from the image-data 
image-processing section 1 3 in the print head section 1 5, it controls or 
the head control section 14 controls carriage 34 (refer to drawing 4 ). 
The print head section 1 5 is regurgitation equipment which prints the ink 
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of each color to print media using the information from said head 
processing section 14. Nozzle cleaning equipment 16 cleans a defect 
nozzle, when the poor nozzle for printing which was prepared in the print 
head section 1 5 and which carries out the regurgitation of the ink 
occurs. 

[0036] Drawing 2 is the outline perspective view of the whole ink jet 
printer with scanner equipment A, and the outline configuration is 
carried out from the scanner section 1 which is an image reader, and the 
printer section 1 8 to print. The scanner section 1 has the manuscript 
covering 20 with which it is made for the exposure light from the lamp 
28 which pressed down and mentions later the manuscript base 1 9 and 
it which place a manuscript, and the reflected light not to leak, and 
explains it with reference to drawing 3 about the outline configuration in 
the scanner section 1. 

[0037] Drawing 3 is the outline sectional view showing the optical 
system inside [ 1 7 ] a scanner in operation. If a manuscript 26 is set on 
the platen glass 25 which is transparent and colorless sheet glass and 
an image read order is made, the source lamp 28 of the illumination light 
arranged so that it may be located under the platen glass 25 and light 
may be irradiated towards platen glass 25 will light up, and the light by 
which this exposure light was ******(ed) and compared with the 
manuscript 26 will reflect the light of a certain wavelength according to 
the color drawn on the manuscript 26. Incidence of the light of this 
reflected wavelength is carried out to CCD33 through mirrors 29, 30, 
and 31 and the through lens 32. The light by which incidence was carried 
out to CCD33 is changed into an electrical signal according to the 
quantity of light. In reading of a color picture, at this time, it is changed 
into an electrical signal for every wavelength region of RGB. In addition, 
the standard white sheet 27 is a white sheet used in order to perform 
shading processing which performs amendment of sensibility dispersion 
for every pixel, and lighting unevenness before performing reading of a 
manuscript 26. 

[0038] Moreover, the printer section 1 8 shown in drawing 2 is equipped 
with the body of a printer, and the control panel 9 for a user to direct to 
the feed section 21 which carries out the set receipt of the print media, 
such as paper and an OHP form, the delivery unit 22 which discharges 
said print media which printing ended, and the whole equipment A and a 
display 10. The detail inside the body of a printer is explained with 
reference to drawing 4 . 

[0039] Drawing 4 shows the internal outline configuration of the printer 
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section 1 8 for printing with the perspective view in operation. The ink 
head 40 as the ink jet printer A itself indicated to be to drawing 5 , and 
the carriage 34 with which the ink tank 41 put the cartridge of ****** 
each color on one, The carriage shaft 35 for carriage 34 scanning and 
keeping a gap with print media P constant, Rota 36A which aligns with 
rotation of the carriage motor 36 for making the carriage 34 scan and 
the carriage motor 36, and rotates, and carriage ** RUTO 37 passed by 
anchoring at the ends through follower roller 36B, The outline 
configuration is carried out by the head cleaning section 39 which cleans 
the ink nozzle 42 of the ink head 40 prepared near the edge of the 
conveyance roller 38 which guides print media P, and the carriage shaft 
35. 

[0040] While carriage 34 makes penetration engagement of the sliding of 
the carriage shaft 35 free in the lower part, the carriage belt 37 is being 
fixed to the top side. Therefore, if the carriage motor 36 rotates, the 
rotation is transmitted to the carriage belt 37, and while it aligns with it 
and carriage 34 is supported by the carriage shaft 35 and the carriage 
belt 37, it will reciprocate. And since the conveyance roller 38 which the 
location where carriage 34 reciprocates meets caudad, and guides print 
media P has been formed, while print media P will pass through between 
the conveyance roller 38 and carriage 34 and controls rotation of the 
conveyance roller 38 and the carriage motor 36 in accordance with a 
printing instruction, it becomes print media P printable [ a manuscript 
image ] by carrying out the regurgitation of the ink to the 40th page of 
an ink head from the ink nozzle 42 formed in the shape of an array. In 
addition, in order to perform more exact printing, the carriage motor 36 
grade is driven with the servo motor in which position control is possible. 

[0041] The outline of the printing process of the ink jet printer A in the 
above-mentioned configuration is explained. First, when Form P is laid in 
the feed section 21 connected with the printer section 18, a manuscript 
26 is placed on the printing demand based on the image information from 
a computer etc., or platen glass 25 and the copy carbon button on the 
control-panel section 9 is pushed by the user, Form P is conveyed from 
the feed section 21, and the printer section 18 is reached. 
[0042] The printer section 18 scans the ink carriage 34 supported by 
the ink carriage shaft 35, and image information is printed on Form P by 
carrying out the regurgitation of the ink from the required ink head 40 in 
connection with it corresponding to image information. At this time, a 
form stops and conveyance of the form P with which the ink carriage 34 
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is equivalent to two or more parts for the ink nozzle which the ink head 
40 has when the scan of one line (one direction) is completed is made. 
Thus, the image information in ink is written in on Form P by the above- 
mentioned processing continuing and carrying it out in the printer 
section 18, corresponding to image information. The recorded form P is 
discharged by the tray which is a delivery unit 22, and a user is provided 
with it as a printing object. 

[0043] the detailed hole which draw ing 6 shows the perspective view of 
the ink head 40 of an ink jet printer A, was usually equipped with each 
head of black ink (K), cyanogen ink (C), Magenta ink (M), and yellow ink 
(Y), and ZURA and arranged the phase shift on each head — the ink 
nozzle [ be / it ] 42 is given. In this operation gestalt, the cyanogen head 
CH which makes 1 block what shifted the nozzle location of three pieces 
which constitutes each line, carries out n block juxtaposition formation 
and makes n line three trains a unit, the Magenta head MH, and the 
yellow head YH are arranged to parallel in this sequence. Moreover, it 
adjoined in the direction of a train of said three heads CH, MH, and YH, 
and the black head KH of the same configuration as what doubled these 
three heads CH, MH, and YH is formed. In addition, with this operation 
gestalt, although n line three trains explained the array of a head, it is 
not limited to this. Moreover, one diameter of a nozzle of each of said 
ink nozzle 42 consists of dozens of micrometers, and is made with the 
micro-machining technique. 

[0044] The enlarged drawing of said ink head 40 is shown in drawing 7 . 
This ink nozzle 42 is a part which affects image quality most on image 
formation, and when blinding, such as ink to an ink nozzle 42 and dust, 
etc. occurs, it will cause image quality degradation instantly. It roughly 
divides into the regurgitation approach of the ink from this ink nozzle 42 
now, and those with two kind and its regurgitation principle are shown in 
drawing 8 . As the 1 , there is a piezo method which makes the ink of the 
ink room 44 breathe out according to deformation of the piezo-electric 
element 43 of drawing 8 (a), and the BAPURU jet method or thermal 
method which makes the ink in the ink room (nozzle) 46 breathe out with 
the air bubbles which generate a ceramic heater 45 with heat in 
preparation for the inside of the nozzle of drawing 8 (b) as 2. 
[0045] Moreover, there is a technique of ink as an important element of 
an ink jet printer. Ink influenced hard dependability and has contributed 
it to the printing quality which is the last output greatly. Ink consists of 
many chemicals, such as an additive for adjusting the color which is a 
coloring agent, the wetting agent which prevents **** of the solid 
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content deposit in ink, or ink, PH, and ink physical properties, and a 
penetrating agent. 

[0046] Next, the test printing mode whether the ink nozzle 42 of the ink 
jet printer A with scanner equipment which gave [ above-mentioned ] 
explanation is functioning correctly, and for diagnosing is explained, 
referring to drawing 1 and the flow chart of 9. The image data of the test 
pattern with which it is remembered to ROM7 that CPU3 goes into test 
printing mode is loaded, and it transmits to the image-processing 
section 13 (S1, S2). The image data by which the image data of the test 
pattern with which the image-processing section 13 which received data 
was transmitted has been sent to delivery and the head control section 
14 to the head control section 14 is sent to the print head section 15, 
and the test pattern is printed by Form P (S3), (test pattern printing 
sample) 

[0047] An example of the above-mentioned test pattern printing sample 
is shown in drawing 10 . One dot of test patterns of this operation 
gestalt is hammered out at a time on discharge space in all nozzles to 
ink in order from the nozzle of the 1st each of the head CH for 
cyanogen, the head MH for Magentas, the head YH for yellow, and the 
head KH for blacks, and as shown in drawing 10 , as for each color 
sample, pattern printing is carried out to a slash condition. It detects the 
ink nozzle 42 of what position is carrying out blinding by reading the test 
pattern broken-line part of the shape of this straight line. 
[0048] Next, the above-mentioned test pattern printout sample is read 
with the scanner which is the image reader 1 (S4). The resolution of 
reading of this scanner is the same as the resolution of an ink nozzle 42, 
or to be more than it is desired. It is because printed 1 dot can read at 
least one half, but it may be unable to **** in a scanner side as 1 pixel 
or 2dot may carry out an incorrect judging to detection of the blinding of 
the nozzle of reading as 1 pixel, when it reads with the scanner of 
resolution lower than an ink nozzle 42. 

[0049] Next, the image data of the test printing pattern read with the 
scanner 1 is changed into the data of cyanogen, a Magenta, yellow, and 
black by the color-coordinate-system conversion system 2, and is 
inputted into the image-data image-processing section 1 3 through 
CPU3. Here, as a result of having compared the recognition result and 
threshold for every pixel, judging that a poor nozzle is nothing when it is 
as a result of [ than a threshold / larger ] recognition, and carrying out 
threshold processing similarly about all pixels, when there is no poor 
nozzle, nozzle test printing mode is ended (S5, 6, 7, 8 and 10). However, 
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when at least 1 pixel of pixels smaller than a threshold is in a 
comparison result, it detects with a poor nozzle, and CPU3 displays 
nozzle cleaning directions on a display 10 (S9, 10). 
[0050] Drawing 1 1 is what looked through the conditions which shift to 
the test printing mode which gave [ above-mentioned ] explanation with 
the block diagram, and shows an example of a control panel 9 and a 
display 10 to drawing 12 . When the power source 72 of Equipment A 
turns on (S20), it sets up so that it may go into the test printing mode 
(S33) of an ink nozzle 42 by the program beforehand memorized to 
ROM6. Although nozzle blinding may occur while being left by Equipment 
A by this over a long period of time, always stabilized high definition 
printing is enabled at the time of use. Moreover, when the power source 
72 of Equipment A is turned off conversely (S21), you may set up so 
that it may go into the test printing mode (S33) of an ink nozzle 42 by 
the program beforehand memorized to ROM6. Even if it is left by this by 
the next use over a long period of time, generating of nozzle blinding is 
prevented beforehand and always stabilized high definition printing is 
attained. 

[0051] Moreover, when it acts as the monitor of the neglect time 
amount and it is left by the timer which it had in CPU3 of Equipment A 
and which is not illustrated beyond fixed time amount (S22), it is set up 
so that it may go into the test printing mode (S33) of a nozzle 42 by the 
program feared the account of **. Although it is not used what a user 
looks at Equipment A and is using it frequently, and over a long period of 
time, distinction is very difficult, but when the relation between a neglect 
period and nozzle blinding generating is known experientially, even if it is 
the case where it is left by memorizing the period beforehand over a 
long period of time, high definition printing which measures were taken 
to nozzle blinding and was always stabilized is attained. 
[0052] Moreover, when the value more than [ through the print number- 
of-sheets counter which it had in CPU3 of Equipment A and which is 
not illustrated ] fixed is reached (S23), it is set up so that it may go into 
nozzle test printing mode (S33). By the increment in the count of 
printing, since the probability of getting ink ** and dust blocked in a 
nozzle is high, always stabilized high definition printing is attained under 
supervising with a print number-of-sheets counter. Since it was the 
same, when the value more than [ through the print time amount timer 
which it had in CPU3 of Equipment A and which is not illustrated ] fixed 
is reached (S24), it is set up so that it may go into the test printing 
mode (S33) of a nozzle. High definition printing which measures were 
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taken to the nozzle blinding by the increment in the count of printing by 
this, and was always stabilized is attained. 

[0053] Moreover, since the probability of getting ink ** and dust blocked 
in a nozzle 42 at a nozzle is high when the printing value more than 
[ through the dot printing counter which was formed in CPU3 and which 
is not illustrated ] fixed is reached (S25), it is set up so that it may go 
into test printing mode (S33) automatically. Measures are taken to the 
nozzle blinding by the increment in the count of printing by this, and 
always stabilized high definition printing is attained. Moreover, when the 
printing time amount more than [ which has minded similarly the dot 
printing timer which it had in CPU3, and which is not illustrated ] fixed is 
reached (S26), it is set up so that it may go into the test printing mode 
(S33) of a nozzle, and high definition printing which measures were taken 
to the nozzle blinding by increase of the count of printing, and was 
always stabilized is attained. 

[0054] Moreover, when the print directions instruction from the control 
unit 9 or computer 8 of Equipment A is issued (S27), before performing 
the print, it is set up so that it may go into the test printing mode (S33) 
of an ink nozzle 42. Measures are taken to nozzle blinding to the nozzle 
blinding by long-term neglect before printing actuation by this, and 
always stabilized high definition printing is attained. 
[0055] Moreover, when the high-definition printing medium is chosen in 
form selection of a control unit 9 or the print directions instruction from 
a computer 8 (S28), before performing the print, it can set up so that it 
may go into the test printing mode (S33) of a nozzle. This reduces 
useless use of an expensive printing medium to the nozzle blinding by 
long-term neglect, and always stabilized high definition printing is 
attained. 

[0056] Moreover, when the print termination instruction from the printer 
section 18 of Equipment A is issued (S29), it can set up so that it may 
go into the test printing mode (S33) of a nozzle 42. High definition 
printing which the cure against nozzle blinding by the paper powder by 
the time of printing etc. of was attained by this, and was always 
stabilized is possible. 

[0057] moreover, the form which the print termination instruction was 
taken out from the printer section 1 8 of Equipment A, and was then 
used — a regular paper — or when the printing medium below [ its ] 
equivalent is chosen (S30), after performing the print, it can set up so 
that it may go into the test printing mode (S33) of a nozzle. This 
prevents the futility and blinding of the expensive ink head 42 to the 
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nozzle blinding by the paper powder by the time of printing etc., and 
always stabilized high definition printing is attained. 
[0058] Moreover, through the temperature-and-humidity sensor 1 2 of 
Equipment A, when the environmental variation of monitor Perilla 
frutescens (L) Britton var. crispa (Thunb.) Decne. is large (S31), change 
of the installation environment of Equipment A is set up so that it may 
go into test printing mode (S33). High definition printing which prevented 
the useless blinding of the expensive ink head 42 to the nozzle blinding 
by desiccation etc. by this, and was always stabilized is possible. 
[0059] Moreover, when a user wants through the selection carbon 
button 74 in the test pattern printing mode which it had on the control 
unit 9 of Equipment A (S32), it sets up so that it may go into test 
printing mode (S33). By this, usual is a special time of a different user 
using it, image degradation by peach blinding is prevented, and always 
stabilized high definition printing is attained. 

[0060] Moreover, cleaning of the ink head 42 can be chosen by pushing 
the cleaning mode carbon button 73 on a control unit 9. 
[0061] Next, if test printing mode (S33) is set up under said explained 
nozzle test print condition (S20-S32), according to directions of the 
program memorized by the program ROM 6, the test pattern MEJI data 
which loaded the test pattern image data and were loaded to the printer 
18 section will carry out printing activation of CPU3. 1 pixel of ink is 
breathed out at a time in order in monochrome from eye ink nozzle 
watch of the head CH for cyanogen, the head MH for Magentas, the 
head YH for yellow, and the head BH for blacks, and this test pattern 
turns into a test pattern. 

[0062] Drawing 13 shows the experimental result for the count of 
printing of a test pattern using the predetermined ink nozzle 42 without 
a defect about the printing condition of the test pattern at the time of 
[ instead of 1 time ] carrying out multiple-times activation. In drawing 
13 , it is the graph which made the axis of abscissa the printing number 
of sheets of a test pattern, and made the axis of ordinate the rate of a 
poor nozzle judging result correct answer. As this graph showed, in the 
case where they are the case where the count of printing activation of a 
test pattern (number of sheets) is 1 time, and multiple times, it turned 
out that the direction the rate of a correct answer printed correctly 
carried out [ the direction ] multiple-times printing is good. 
[0063] Next, from the test pattern printed according to the above- 
mentioned conditions, the detection means of the blinding part of an ink 
nozzle 42 is explained. With this operation gestalt, the pixel into which 
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read in and the pixel which should be read essentially are not read in the 
test pattern printed by using the image reader (scanner) 1 effectively is 
detected, and a defect nozzle part is pinpointed. 

[0064] A test pattern sample is specifically first set on the platen glass 
25 which is transparent and colorless sheet glass, light is irradiated with 
a lamp 28 at a manuscript, and incidence of the reflected light of 
wavelength according to the color drawn on the manuscript is carried 
out to CCD33 through each mirrors 29, 30, and 31 and the through lens 
32. The light which carried out incidence to CCD33 is changed into an 
electrical signal according to the quantity of light, and, in reading of a 
color picture, is changed into the electrical signal for every wavelength 
region of RGB at this time. Each image data of this R/G/B performs 
shading processing for the illuminant cloth property of the each 
dispersion of CCD and the source lamp of the illumination light which 
were put in order by main scanning direction 1 train to make it amend, 
and changes it into the signal of cyanogen / MAZENDA / yellow / black 
from the signal of R/G/B by processing of the next color-coordinate- 
system conversion. When the resolution at this time uses the scanner of 
300dpi, the 1 -pixel diameter of dot is about 80-85 micrometers, and it 
consists of 40-45 micrometers at the time of 600dpi. Here, when the 
resolution of the nozzle 42 which performed test pattern printing is the 
same as the resolution by the side of a scanner 1 at 300dpi, it does not 
have a problem, but when different, resolution transform processing 
must be performed so that it may become the same resolution. 
[0065] Moreover, since dispersion produces the reading data of this 
input system somewhat including the error of a processor, selection of a 
count of reading of a check printing pattern is enabled, and the result of 
having conducted the reading precision experiment to the count of 
reading is shown in drawing 14 . At drawing 14 , it reads on an axis of 
abscissa, the rate of a nozzle blinding condition decision result correct 
answer is shown on the count and the axis of ordinate, and it turned out 
that the direction which read the rate of a correct answer which judged 
the blinding condition of a nozzle correctly two or more times is good by 
the case where they are the case where the count of reading of a 
printing pattern is 1 time, and multiple times. Therefore, in order to read 
and to raise precision with this operation gestalt, reading processing of 
multiple times is performed. 

[0066] Next, it explains, referring to drawing 1 , the flow chart of 15, and 
drawing 1 6 about the detection approach of nozzle blinding. As for the 
ink head 40 used with this operation gestalt, the number of nozzles is 
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[ cyanogen, a Magenta, and the yellow of the resolution of a nozzle ] 
300dpi using the thing of 99 nozzles, respectively. 
[0067] If there is an instruction in nozzle printing mode based on the 
conditions first described above (S40) A test pattern is printed (41 S 
42), the sample is read by the image reader (scanner) 1 (S43), and the 
image data outputted from the image reader (scanner) 1 is set in the 
image-processing system 2. Color-coordinate-system transform 
processing is performed (S44), and resolution conversion is carried out 
so that it may become the resolution same next as a printing nozzle 
(S45). Since the scanner 1 also used the thing of 300dpi this time, 
resolution conversion was unnecessary. 

[0068] Next, it matches with a nozzle, and inputs into the image-data 
box (memory) IB as shown in drawing 16 (a) for which the input value of 
the image datas from the 1 st to the Nth was prepared by the image- 
processing section 1 3 through a detection means (S46) to detect the 
dot start location of the 1 st nozzle which is not illustrated in order 
(S47), and a certain fixed threshold and fixed comparative judgment are 
performed for that inputted each image data (48 S 49). The image-data 
box IB is in the condition which shows in drawing 16 (a) according to an 
initial state, and is changed into each data of drawing 1 6 (b) by the input 
(S50) of the image data of a step (S47), and the existence data of 
blinding further shown in drawing 1 6 (c) through predetermined threshold 
processing of a step (S51) are created. And if it is detected that the 
defect has occurred based on the image-data box IB of d rawing 1 6 (c) in 
the 2nd of a yellow nozzle, the 3rd, and the 9th 98th [ the ] of a 
Magenta nozzle, the warning message of a poor nozzle will be displayed 
on a display 10, and the correspondence of cleaning, exchange, etc. of a 
user will be attained based on the warning (53 S 54). 
[0069] by drawing 1 6 , although the measurement result about the case 
of binary printing data was shown, the detection approach of the nozzle 
blinding come out and using the nozzle in which the multiple-value 
gradation printing is possible which the thing which can print a light color 
also has with the gradation nature of a multiple value is explained to the 
class of ink head. In starting, as shown in drawing 17 and ** (a) of 1 8, 
1 9, and 20 as a test printing pattern, it prepares the image-data box IB 
which inputs memory data gradually beforehand to compensate for 
change of gradation nature. And drawing 1 7 and the data shown in ** (b) 
of 1 8, 1 9, and 20 are obtained, and the result of having printed and read 
the test printing pattern carries out threshold processing of said data 
with the threshold according to each phase further, obtains the ** (c) 
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result of drawing 1 7 , and 18, 19 and 20, and makes a nozzle blinding 
condition judgment. In addition, the threshold according to each phase in 
this operation gestalt was set to 214, 150, 96, and 32 to drawing 1 7 , and 
18, 19 and 20 at sequence. By this processing, decision of the blinding 
condition of a nozzle becomes possible appropriately also at a light test 
printing sample with gradation nature. 

[0070] Moreover, also according to the class of ink to be used, since it 
is possible, it attaches in that case and printing with gradation nature is 
explained. The case where ink and photograph ink with the gradation 
nature instead of usual ink are used is explained with reference-to 
drawing 21 . As shown in drawing 21 (a) before an image-data input, the 
test pattern which has carried out memory was the same as the case 
where said ordinary ink is used, but although the result of having read 
the test printing sample was max as printing gradation expression 
capacity of a nozzle as an image data, it turned out that the almost 
same value as the time ( drawing 19 ) of the printing gradation 
expression capacity when using ordinary ink as shown in drawing 21 (b) 
being one half is shown. Therefore, when saturation of ink is low, it 
becomes possible by changing a threshold according to the condition 
corresponding to the photograph ink, and carrying out a comparative 
judgment to detect a blinding condition correctly also about ink heads, 
such as photograph ink of a light color. 

[0071] Although the case where always breathed out ink from all nozzles 
and a defect nozzle was detected was explained by the detection 
approach of the blinding of said explained nozzle 42, in order to detect 
blinding more efficiently and effectively, how to detect by fewer nozzles 
is explained. If a laser beam printer is the nozzle, for example, 
monochrome printing, used for printing as the 1st means, blinding will be 
beforehand detected for the nozzle head 40 which will use the head KH 
for black for next printing like the head CH for cyanogen, the head MH 
for Magentas, and the head YH for yellow if it is color printing again. A 
detail is explained referring to the flow chart of dra wing 22 . 
[0072] first, if a print instruction is sent from CPU3, the ink head (all 
nozzles, black, and a color — a photograph color nozzle) then used will 
choose — having (S61-S64) — the class (2 gradation, multiple-value 
gradation) of printing gradation nature is chosen (S65-S67). And 
according to the class of the selected ink head 40 and printing gradation 
nature, the nozzle check of a nozzle 42 which performs blinding 
detection is performed (S68-S87). Thus, reduction of ink required for 
test pattern printing, the processing times, etc. can be performed by 
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detecting blinding beforehand only to the ink head 40 and ink nozzle 42 
which are used behind, and it enables a maintenance to carry out about 
nozzle blinding efficiently. 

[0073] Efficient processing is attained even if the 2nd means carries out 
blinding detection to said the 1st means and reverse ex post only to the 
nozzle used for printing. In this case, the flag field which shows the use 
hysteresis of a nozzle to which memory is prepared, the flag 
corresponding to the nozzle head 40 used by the last printing is 
searched, and a blinding check is performed only about the used head 40 
corresponding to that searched flag, or a nozzle 42. For example, when 
the last printing is printing of only black ink, blinding detection will be 
performed only to the head KH for black. Therefore, also in this case, 
the settled processing time can also be shortened by ink consumption of 
the need minimum. 

[0074] As for the nozzle 42 with which clogging was detected by the 
blinding detection means which gave [ above-mentioned ] explanation, 
cleaning of a clogging part is performed by the nozzle head-cleaning 
device 16 (KURININNGU mode). In addition, the shift to KURININNGU 
mode can be performed by being two kinds with the case where it is 
based on the case where it is based on a user instruction, and automatic 
setting. When are based on a user instruction, and a clogging nozzle is 
detected, based on the test printing output of nozzle blinding, on a 
display 10 (refer to drawing 12 ), it warns a user by the display of a 
nozzle cleaning instruction, and enters at nozzle cleaning actuation of 
the ink head 40 through the cleaning mode carbon button 73 on the 
control-panel section 9 by activation hope of a user of cleaning 
actuation. On the other hand, in shifting to KURININNGU mode in 
automatic setting, if a clogging nozzle is detected, it will clean the ink 
head 40 in the head cleaning section 39 of the nozzle head-cleaning 
device 1 6, without waiting for an instruction of a user. 
[0075] Cleaning actuation of the ink head section 40 is shown in drawing 
23 . Usually, although the carriage 34 after a printing halt is outside from 
the form width of face W1 in the home position P1 on the overrun (run- 
up section) field W2, or the location of P2, when nozzle cleaning 
actuation is chosen, it is made to **** carriage 34 in the head cleaning 
section 39 of the nozzle head-cleaning device 16, and cleans the ink 
head 40. After cleaning termination returns to the usual home position 1 
or 2 again. 

[0076] Moreover, cleaning actuation of the above-mentioned ink head 40 
is explained, referring to the flow chart shown in d rawing 24 about a 
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means to clean more effectively, although the ink head 40 whole surface 
is cleaned. Since it is exactly detectable per a nozzle block or nozzle 
from the image-data box IB which a blinding nozzle indicates above- 
mentioned gave explanation to ** (c) of 21 from a service condition or 
drawing 16 (S90-98), efficient cleaning actuation is realizable by cleaning 
only a corresponding ink head (S99-101). 

[0077] Next, the schematic diagram of the head cleaning section 39 is 
explained with reference to drawing 4 and 25. For example, since the ink 
heads 40 to be cleaned are a Magenta and yellow when the result of a 
nozzle check is the image-data box IB of drawing 16 (c), the cleaner 
putt 1 00 which washes a nozzle operates only the part corresponding to 
a Magenta and yellow, and cleans a nozzle 42. Thereby, the amount of 
ink beyond the need and business time amount of cleaning actuation are 
made few at cleaning actuation. In addition, when based on a user 
instruction, the message of cleaning termination is performed to a 
display 10 with termination of cleaning. 

[0078] In the case of drawing 25 , the unit of the ink nozzle 42 to clean 
was shown per each color ink head, but it carries out more desirably per 
the predetermined block which constitutes each color nozzle, for 
example, one line, (three nozzles). The schematic diagram of the head 
cleaning section 39 which cleans only an ink nozzle block to be cleaned 
[ this ] is shown in drawing 26 . For example, in cleaning based on the 
image-data box IB result of drawing 1 6 (c), the required ink heads 40 of 
cleaning are the 3rd block of a Magenta head, the 33rd block, and the 
1st block of a yellow head, and then, the cleaner putt 101 operates only 
the 3rd of a Magenta head, the 33rd block, and the 1 st block of a yellow 
head, and cleans a nozzle 42. By this cleaning actuation, the amount of 
ink beyond the need and business time amount of cleaning actuation are 
made few. 

[0079] Furthermore, an ink nozzle 42 is desirably cleaned in each nozzle 
unit, and the schematic diagram of the head cleaning section 39 is 
shown in d rawin g 27 . For example, in as a result of drawing 1 6 (c), ink 
heads to be cleaned are the 9th of the Magenta head MH, the 98th, the 
2nd of the yellow head YH, and the 3rd, and only the part corresponding 
to the 9th of the Magenta head of the cleaner putt 1 02, the 98th, the 
2nd of a yellow head, and the 3rd operates, and they clean a nozzle 42. 
By this cleaning actuation, the amount of ink beyond the need and 
business time amount of cleaning actuation can be lessened more. 
[0080] By the above-mentioned explanation, when it was judged that 
there is a poor nozzle, the case where it warned a user of a message 
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was explained to the display 1 0, but you may set up so that cleaning 
actuation may be started automatically, as described above. In starting 
cleaning actuation automatically, test pattern printing for the second 
time is performed after cleaning termination of a nozzle, a nozzle check 
is again performed from the printing data, and it becomes possible 
effectively to carry out by blinding still repeating cleaning of a blinding 
nozzle or a nozzle group automatically further in a certain case. And 
even if it repeats cleaning of a nozzle 42 two or more times and 
performs it, when blinding is not canceled, since suitable printing cannot 
be performed, the exchange message of the ink head 40 is displayed on 
a user, by warning of it being at the exchange stage of the ink head 40, 
it becomes exchangeable [ the ink head 40 ] to suitable timing, and 
always good printing is secured. The flow chart of the process which 
warns drawing 28 of exchange of the above-mentioned ink head 40 is 
shown. In addition, it is the process as the so-called above mentioned 
test pattern printing process and the blinding test check process of a 
nozzle that test printing mode (S1 10) to the warning message display 
(S120) to a display is the same, and explanation is omitted. 
[0081] First, the detection process of a poor reading nozzle is performed 
(S1 10-S1 17). In CPU3, the count N which the poor nozzle generated is 
counted at the same time it displays the warning message to a display 
10 (119 S 120), when a nozzle fault is detected (S121). And if the count 
N of continuation which the poor nozzle generated is less than 3 times, 
it shifts to the cleaning mode (S122) of the ink head 40, and the ink head 
40 will be cleaned and it will shift to test printing mode (S110) again 
after cleaning termination. On the other hand, when the count N of 
continuation which the poor nozzle generated becomes 3 times, it is 
judged as the unrestorable abnormalities by the bad debt of the ink in 
the heater section which is not illustrated etc., the message of exchange 
of the ink head 40 is displayed to a user (S124), and the nozzle 
diagnostic mode is ended (S123). In this case, the message which tells 
abnormalities (ink head exchange) is displayed on a display 10 through 
CPU3. 

[0082] As mentioned above, when blinding is not canceled as a multiple- 
times line in nozzle cleaning, by warning a user of it being the exchange 
stage of the ink head 40, exchange of the ink head 40 is made to 
suitable timing, and always good printing is secured. In addition, to 
perform from test printing mode (S110) to nozzle cleaning mode (S122) 
automatically, it is necessary to form the equipment which draws the 
test pattern printing sample sent to the delivery unit 22 on the 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the system of the ink jet printer A 
with reading image ****** concerning the operation gestalt of this 
invention. 

[Drawing 2] It is the perspective view of the ink jet printer A with 
reading image ****** concerning the operation gestalt of this invention. 
[Drawing 3] It is the operation-explanatory view of the optical system of 
image ****** 1 . 

[Drawing 4] It is the operation-explanatory view of the printer section 
18 concerning the operation gestalt of this invention. 
[Drawing 5] It is the perspective view of the print ink head 40 of the 
printer section 1 8 concerning the operation gestalt of this invention. 
[Drawing 6] It is the bottom view of the print ink head 40 concerning the 
operation gestalt of this invention. 

[Drawing 7] It is the enlarged drawing of the base of the print ink head 
40 concerning the operation gestalt of this invention. 
[Drawing 8] It is the operation-explanatory view of the ink regurgitation 
principle (an a:piezo method, b: Bubble Jet) of the head nozzle of an ink 
jet printer. 

[Drawing 9] It is the flow chart in the test printing mode concerning the 
operation gestalt of this invention. 

[Drawing 10] It is the explanatory view of a test printing pattern. 
[Drawing 11] It is the block diagram showing the conditions for shifting 
to the test printing mode concerning the operation gestalt of this 
invention. 

[Drawing 12] It is the schematic diagram of the control panel of the ink 
jet printer A with image ****** concerning the operation gestalt of this 
invention. 
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[Drawing 13] It is the graph using the ink jet printer A with image ****** 
concerning the operation gestalt of this invention which shows the rate 
of a poor nozzle judging result correct answer to test pattern printing 
number of sheets. 

[Drawing 14] It is the graph using the ink jet printer A with image ****** 
concerning the operation gestalt of this invention which shows the rate 
of a poor nozzle decision result correct answer to the count of test 
printing pattern reading. 

[Drawing 15] It is the flow chart of a poor nozzle detection process 
using the nozzle check pattern of the ink jet printer A with image 
****** concerning the operation gestalt of this invention. 
[Draw ing 1 6] It is the contents explanatory view of image-data box IB in 
case the nozzle check pattern concerning the operation gestalt of this 
invention uses binary printing data. 

[Drawing 1 7] It is the contents explanatory view of image-data box IB in 
the case of using the multiple-value gradation nozzle check pattern 
concerning the operation gestalt of this invention. 

[Drawing 1 8] It is the contents explanatory view of image-data box IB in 
the case of using the multiple-value gradation nozzle check pattern 
concerning the operation gestalt of this invention. 

[Drawing 19] It is the contents explanatory view of image-data box IB in 
the case of using the multiple-value gradation nozzle check pattern 
concerning the operation gestalt of this invention. 

[Drawing 20] It is the contents explanatory view of image-data box IB in 
the case of using the multiple-value gradation nozzle check pattern 
concerning the operation gestalt of this invention. 

[Drawing 21] It is the contents explanatory view of the image-data box 
IB in the case of using the binary gradation printing data at the time of 
photograph ink use. It comes out. 

[Drawing 22] It is the flow chart in the nozzle check mode concerning 
the operation gestalt of this invention. 

[Drawin g 23 ] It is the operation explanatory view of the ink carriage 34 
concerning the operation gestalt of this invention. 

[Drawing 24] It is the flow chart in the nozzle cleaning mode concerning 
the operation gestalt of this invention. 

[D rawing 25] It is the operation explanatory perspective view of the 
cleaner putt 100 cleaned for every color nozzle concerning the operation 
gestalt of this invention. 

[Drawing 26] It is the operation explanatory perspective view of the 
cleaner putt 101 cleaned for every color nozzle concerning the operation 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2004/10/04 



3/3 



gestalt of this invention. 

[Drawing 27] It is the operation explanatory perspective view of the 
cleaner putt 102 cleaned for every color nozzle concerning the operation 
gestalt of this invention. 

[Drawing 28] It is the flow chart of the ink head nozzle diagnostic mode 

of the ink jet printer A with image ****** concerning the operation 

gestalt of this invention. 

[Description of Notations] 

A An ink jet printer with scanner equipment 

1 Image Reader (Scanner) 

2 Color-Coordinate-System Transform Processing 

3 CPU 

7 Test Pattern Image Data ROM 
10 Display 

1 3 Image-Data Image-Processing Section 

14 Head Control Section 

1 5 Print Head Section 

1 7 Scanner Section 

1 8 Printer Section 

39 Nozzle Cleaning Section 

40 Ink Head 

41 Ink Nozzle 

IB Image-data box 
CH Head for cyanogen 
MH Head for Magentas 
YH Head for yellow 
BH Head for black 
100, 101, 102 Cleaner pad 



[Translation done.] 
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'f^^is' h^y 

y Xyi^jty X^8££r?t»+5»»#J££r(§;lfc ^ t & 20 

^-y hT'y >9 0 

*j=cy hxy y^oyn v h/X/^i^st'&oT, 

MIE^^^^^y bzfVls9\c£iQ*rx h^^-^$:f2 

H&ISXX hf^XST-EP^SiXfcxX h — 

h/^-^Kl&Xgi:, 

xx h^-V^&XllcDSfgix-^Sr, MIE-O-^i^ 

s^y v h s xylites 

y v h / X/wxti/ X^Sr^JU-t-^^FAltaiXg.i: £- 

tt5rt &wft t-rzm&%ffiim&nz'( is 9 
[1**^4 ] m-&m\\zm<?z ss&wkixx h^x 

SSrtT 5 - £ Sri»ftt5lii*S 3 {c|E«<D®«SgKilM 
>9*J=.y b^v is9<oyy yh/x^tei* 

X@. Xtf/Xtt. xx h^'^— v^ffiJXSSr^felHl^ 
-f ls9*J^y b-y]) ls9<D7y is h;X;«*S. 

[fs*^6] HSiE^^mxgtt, Ri^-r^xx 



5, xiifn^t-^ffl LfcT'y is b j x^m^t/ x/m 
mmmwttm'9is^y b^v >-*(oxy v h/x 
[it*3i8] mmikmjLMX'^mLtz^^yv^by 

xVvxf*./ X/wg|^^-t-5^xmS:*-f5r *«rW 

•y h 7* y wt' y > b / x^mmij&o 
[sf*3S9] mmmmnmm^ huiexx hep 
*ig4r?rv\ sis*t)7°y ^-byxvi-xteyx/nsas 

Io 0 0 1 1 

tt«r*ftl» p«>xx^x^Bai-5„ 
IO 0 0 2) 

-< ls9 V^y b?y lsb<D79 is 
b;XjW?-=Ly9*nt£0<k\Z.T* b'<9-ls%%)^ 
f©^f^^-f-<0@^CJ;oTyX;l/ 

[0 0 0 3] 0-2 5 8 5 0 3(£fE«£ 

^^r^^•5J;5^'^' ^yiy bzTV is 9 yis±[c 
ISS$ixfc3t*-fevf-{cJ;oTxx h^^-VSrS!^St 

[0 0 0 4] 

T%i&-v-is-y/u&wm-tzm-a-ia^ ^— tf-^n-?^ 

[00 05] 10-258503 {i|5«^ 

LTV^A^*> (ON/ OFF) «rSI*St*ffl-*-SfcA 
JC, lte*9as»*urv^5 (ON) t&tii&ivtL®-& 
X>^9 y — — >'^i-5t,<DT-fe'?, o^O^ 

y -^>'^5^^g|5^■^-ov^r t:? y-^v^sfr^ 

[0 0 0 6] tais<o^s^s:^-rsfc«)«: 
^^fctror-fco-c. ^*y vhyx/K^gis^tj^^: 
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SiK&Xy v hif>XA'##ibix3=&m, Stf-twyX 

{0007] *fc v 1 d o t »EP^(w*l-L^DI^m'5rHg 
ti-i^V^v KW^-a-^ N SJg^iSW v^SrJBvvC^ 

5^^^^ Kw^-g-jcMv^rt, xyyhyx/i^ft 

[0008] iktz. ^ y -^XWlfN-tei&^teffiO 

[0009] ^ y-^v-iT^wrtgncyx^^T- 

[0 0 10] 

[^S^r^-t-Sfcfto^.g:] #$gPJ!ta N _hE<£>gft£- 

^Kg-^TXy ^hyX/i^e,^^ 
tSr*-r5lii^Sl^a##'r>'^^^ : y F-xy >• 

^ i/x. y h-Xy ^?X'*r7 hf$3=U ^7-7. bW^M& 

— S-i' 7 h/J !) y h y X^x 

»iyX/Hfi^f^itTfBig-r5^20lEti^t. flj 30 

^ftXy ^ by X/KXIiy X/i^SrJ&ttj-rsJfc 
[0 0 11] ft*^2<D5l^|* N HUlE^m#ST-^ffl^ 

ttfc^&xy y h y x/ux»i/ x^srff M-rzmm^ 

mw.ttzj>?i?~y hxy >-i?t?$>So 
[0012] (D&m*. mmisicmwztitzjM. 

^TXy >- h J is? Sratm LT|5»^#:^® 

^^rPP^I-S-Y^^^oiy hXy i^iS-^-f- SIHttSS 

f&mw.ttZ'O? *?*.y nxy y^xy ^hyx^® 

I*ST-fc^T, »iE-Yy^xj/ hXy v^jcitjT 1 

bs<#— i/m&xmt* Y'<$—i<'WMTM<n>m®. 
y 1 -?*. m&4^>?i>x.y hxy y^roxy y-hyx so 



?F&xy > h y x^xi*/ x^sr^aii-s^^tiix 

j-xy y^coxy v h/X/u«i3®^T-fc-5„ 
[0 0 13] n««4o«na, 0f*«flijK:*^*e» 

*6oH«SEK|gaf*t'f hXy y^o/!) y 

[0 0 14] Ht*g(5(Z>*B9)tt, mfE*&&ffiX?Iitu 

[0015] &&J%6<n&mti, H(rl2^A^mxStt, 

[0 0 16] IS*3S7 0^BJI4 N Miax^hPP^Xa 

M4 y x/n¥ic*f l r 5 r t t -th n 
*«3 tcnik<om*&B&mmtt£<{ y^uy 
* y v h y x/p^s^^T'foSo 

[0 0 17] !t#Jg8tf>$g9!tt: s MIE^ffiXgT^Wb 
fc^FS^y v h y X/uxiiy X^H»SrflH»i-«»»xa 

WWZJyfV^y h-xy y^ro/yyhyx^i* 

[00 18] ft*JS9<D3g93li, MlB?t*&xa^fr. H 
ttflEv 1 ^. KPP^XSSrfT^ ^/yyh/X^X 

«y X/n¥*sfe5^ic(4 x xy y h y X/u^tty X/w 

y > h y X/^s*-feT*fo5„ 
[0019] i <r>&wiz&nti^ m i wistgffl^ 

t, ^®f^ hsii^x— ^Hy^ v 5 ^-^ hxy >-^t- 

^(Dy-7 bW^<otc^>{^m Lfc-Y 2/ hxy y 
^oxy y hyX/u^j4yX/n¥tmf+itT^2oia 

^ti-fc^^. K^®^— ^ t»jj:-rsxy v hyX/u 

ft/y y h ; x^xft / x^^iutsi iiSft 
5„ lot, hXy y^(c#iS:Lfc, ii^ 

7r^y?y^ tf-fcffi^-r 5if«igm§S«fc*i8)?S 
fflLT, xy ^ hy X>rwX(4yX/P^ro7f:fi:?:^aiL, 
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x^^mtmmmgkWttZJi'tv^y hxy 

tX$Z 0 

[0020] m&m2<D?£w\z£ti^ m#mi<D?£w 

h y x/uxi*/ x/HS«rj*» -tzmn^&zmz-z ^ t 
t% xy >- h ; x/isxtes *si*m<D7F&&Bm-£t) <o£ 

[0 0 2 1 ] if^3S3cD^^J:titf, f7 h^ig 

tm'^v^s, hxy v^jci or^ h^z-^&mm 

(Dmi&T*-?*^ is9*J=.v hXy v^oxy yhyx 
tl £ fcH^ - * tB IS lc t g§fi£*0^-r 5 n 

Tx gEfctf ;tT£>3:7T ^v-^ y^n tf-lc&ffl-t-SiS 

[0 0 2 2] ff^4<7>?PJ3tCj;*U^ ff*^3(D^P^ 

^Xg£fr5f::tf>lc N Xy >- h y XyvoglS* 19 ^o^F 

[0 0 2 3] »*«5<0*WJCj:4xri. »*3g3(0|SM 
[0 0 2 4] »#«6<D*Kfc±*Ui* «*«3 0«W 

^^^*Jc:Jjpx.t, h»<* — ^commit. 

fctx^&&mj:mx<Dmmi:mk£itz>(ox\ mz. 

[0 0 2 5] flM**7<D35WtC±*Ui* f^Jg3<D3£P^ 
#60 £oT. $b3t:ttfcXy vhy X/uftaas-BniBi:* 

So 

[0 0 2 6] »*«8<D3SWlCj:*Lff % f*#3g 3 0*91 

of^ffl^m^ai*.T, tftaxa^ttmufc^Fft^y > h 

T% ^&Xy v hy XAtfSBfS* Dt*)-3tm«:ff 



6 

«K*3g«f*#>f hXy ^fcftft. 

[0 0 2 7] »#*90»WfcJ:mf. »#*3 0»M 

x^»is*>5»&teri. xy >- h y xnouaty xa4Fo 
\cx t)xy >-h/x/u<7>2eifedSprtgt^5o ±ot, ^ 

[0 0 2 8] 

• ^-rmSiU^^ hxy y^Ao^r^ft 
<7)Xn ictttt. mi<p<o^ lr****-*-^ 

xmm, 3(icpu, 4ityp^7ARAM, sterna 

6teXnX^AROM. 7lif^h^ 
20 ^ — W y — v?^— 8 te^vt: 0 ^ — 9fi*ff^ 
*/t^ N 1 0 1 1 ttl&K • #»= yhn -A> 

*qssb* 1 4 KMfliffi. 1 5 ttxy > h^y k 

[0 0 2 9] it^® 0 St 1 -Cfc^ X^rttTltn 
f-Lfc'K *0 3i*fcV^WttIBIkS:CCD (Charge C 
oupled Device) T*l y-YVf oMtlMSl^SC 
■C^y^/HHWcJHftL, R (uy K)/G(Xy->) 

/ b (X/w— ) -r y- v?^— ^ ^i^soiSfi c> o # t 
[0030] $Mf*»iS2ii, ^^^-^l^bi^ 

htiX< 5R/G/B^^-v?r-^l:C (V7y) / 
M (-^ifV^) /Y U^n-) /K (X^^^) 
y -^T-^(C«tCPU3 tC^^fc^CD^S^tT 

5 0 

[0 0 3 1] CPU3(i, 7 P D^7ARAM4 > Htfe^ 
— ^IRAM 5 s Xcz^^^ROM6, h'<? — > 

<< y — ^x—^ROM7, J^^^^9 X ^^^510, 
40 • jK^<D3>- hn-;V»l l x 

2, IMiaJUCii^Jl-C*)^ XnX^ARO 
M6 IC^^tifcXn X^ A^V^f^-r^> 0 

[0 0 3 2] RAM 4 x 5 « C P U 3 <0«s*JB<Z>fE«1g 

^O|att^t>^$tt5o ^^ttOROM6. 7fiC 
PU 3 COSbf^Xo ^7A^M^^7^^a- 

so [00 3 3] »f^^<^/u«5 9 tt^L— if — j6^<D#«AA 
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SrSf+T. CPU3fc-ta>««SriS5»f«S"efcD, & 
^1 Ote^.— IP— K»U#a^yA03R1ll4:*»L 

Hub, c p u 3 a» & ©m**-** i,mmt$<D&m. ■ 
[0034] ?asa«ir^— i 2«, x^r'r't-mmttz 

[00 3 5] ^Kfl»»14ll, 'f >— S^X— *PHfe 

* ksci sit, mis— y Ktoassi 4frt><Dmwt\z£o 
yx^* y-=y^gf i en. /yy^ kspi 5 20 

Lfci#l£. ^&y X/UOff|S£fr 0h<DXhZ> o 
[0 0 3 6] B2tt, **V"rtfi«ft#>f W&suy V 

tem&ztix^z. *3r*-*-8pi«\ is«srg<ma-& 

itTMtSc 30 

[0 0 3 7] !g]3te, ^^r-Y^rt^l 7 03fe^*Srf^ffl 

m^-pw&wimmx&z. m&Mvwmtf? *x&>z> 

K^ROA^sftSixSi:. 7 P 7T^7^2 5^T* 
Will, ^77^7^2 5Kft#TftSrflgjrt-r 
5 <fc 5l-KgbfcfiSP^^j!E7>'^ , 2 8«ffU r^i 
4t*3»«liKtt2 6|cHBWIt*n, RR&SJtfc*ttIRW2 6 

R*tS*tfcJfcfi03tH:, ;7~29 N 3 0, 

^;U-uyX3 2^LTCCD 3 3|CASt^tl5o C 40 

CD 3 3 tCA»S*bfc3ttt3t*^J£CTm*f»-g-«C«lft 

§n^ 0 ^7- Mfft^R^ooa^tcttRG 
S27 \tmffi 2 6 <&r*«i ^ zmft-tz m^mmm^m 

[oo3 8] *fc, i^^-r^y v^ai sis, :/y 
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tTt^o ^ftftUtoVEtQlZi^Xlts H4& 

[0039] B4tt, %i^&fr?tinto<D°7}) 8 

— y K40M>'^^^4 l^S— #lCfcofc£fe 
O*- h !l y^il-frfc^t J 5^^ 3 4 

Mty7^7h3 5t, yS?3 44rjt 

S^^T^fc^O^-T y yi^E— * 3 6 fc^r^ y yis*r— 
* 3 6<750I!ii:RmUTia»i-SD — ^ 3 6A^|D 
-736B lC#?£-rs y y $*<A' h37h 
*PSrR*-r5«ain-9 3 8fc. M^'Jy^t 
7h3 5 OffigBifi^iCK^^ K4 0^^ 

y X/w 4 2co^ y — ^>-^£rfT5— :y y — = 

[0 0 4 0] *^y yi?3 4 TSBK, *c*Vyis 

KLtt^-Y y 3 7j&S@^$tLTV^o tot, 

y^h3 7JC^$^T, «tJxte|ai»IUT*^y y 
v>3 4^^^y h 3 5 t 3r-v y yZt^slsb 3 

•r y > ^3 4coa«Bi-5tt«^T*K»oTBi«lttE* 
PSr«»-rs«a&n-9 3 8SrKltTV^5(D-C. WI 
»P«p-7 3 8 ^ty^v J 3 4raSrilii-T^^ 

ttt£*)^ ^wj^^fcb*Ti«a6o-7 3 s t^-^y 

5/^-^ 3 6«»LW^y^^5/ K4 0 

y X/^4 2 Srnt 

3 6§il tt«M*P^TtBft*— #*-?*KiJ:9BIbS 

[0041] ±&mmz&iifz>'< b^vi"? 

^d^<OlBfife»«tCS<5<B3^K*Xtt, 7^77^7 

*2 5±tc^2 6^1^-f-[:i:ot»^ 

/^9±Or 3 t°-^^>'^Jf $Jxfc»&|i, ffiftPjftft 

«»2 iA>6>*«Six. yyy^aiisciiit^ 
[0042] yy ^^asi 8^, >r ^^^-y y 

7b3 5tc3tJ*$ixfc^^^^f^r y y^3 4^SU 
thlc#otBM«i-»l£Lt { &S3i>f>'^'Ns/ K4 
0 J: 0 -Y ^tbm-r 5 r £ "T?ffl»P ±fcmfcm«4refl 
*-T^o fflJK^— J.#ikU -fv^tyr^ 

34^i^y (i*ipj) ^*aE^»Tbfc«p*-e>f ^ 
K4 0^tt5St^ >^ y x/i^jcffia-f-a 
miRP(Dmm*te£inZ>o r^J;5^yy^ai8i: 
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[004 3] B6tt, -f^^*y^jy?AO^y 

(K) , *>TW^* (C) . ^<^>f i/* (M) > 
-Yzcn — f >3f (Y) K«r«t, *^yKKtt 

8«S:X7 ureal ufc*wiB?t-c*>sfc^ >^ / x^4 

2**16SJxTV^* - *JOBMfc-ett, ^fT^Mt5 3 

n y ^ t^ij^^ 1 1 n ft 3 ^ ffi ^ f 5 :/ 7 > ^ ^ K 
CH, vtV^^y KMH, ^n-^y KYHSrRJR 
rt="e3FfTlcB«UTV^ 0 — jfKCH, M 

H, YH^J^CiiLT, 0E3^yKCH* MH, 
YH^^fct^^P— «J*0^5/ KKHSrRttT 

RWU*:dSr.^ia^Sixat><o-ett:*v^ 0 MIB 
^ y X/P4 2 (7) 1 o^/X^Slift+^i mt'M 

[0 0 4 4] Hul2-r isf^y K4 0 Ott^HSria 7 (C^ 
-To ^W^/ X/U4 2 «Bf«^±ftt>®e^»» 

iKJlSrlS8K:*-t- 0 ^coitLT, 13 8 (a) (7)k°x/ 
Sf^f- 4 3^W:j;ot^^i4 4<D-f v^^rPta^ 
-fr^t'm^^i, ^?>2£LTia8 (b) coyX^ft 
ic-fe^ ^ e-*-4 5 Mx.iiaotMt5^ 
f&^ctoT^ (yx/w) 4 6rto-r ^^^tfcffi^ 

[0045] -f^^yh/yy^oisfts 

^fett^lItSfe^oSW, ^UTSS?PJi:^o^ 
[0046]fc ±eKWUfc***:h««tt*^ V 

Lx^%frmm-rz>tk<DTx fsj**— KtBi, 9<o 

KICA5 iCPU3 |j:ROM 7 ^lEtilLT&57 = "X 
*->-<D^;rf— ^—*&n- K UTlilfc&aSB 1 3 — 
IK*-*-* (Si, S 2) e ^-^SrgltttofcBttUftS 

4:^5, KSJWSBi 4 —^"9, — y KMtPAl 4^m^>ti 
XZtcJ *—i?7 T —?te7 p }) > b^y Kffll 5tCi^btt 
T^Ox^ b^^ — vdSfflttP^RP^SixS (x* h>>* 

^-vai^v^/u) (S3) e 



[0 0 4 7] ±15^* Y'<Z — l/fi\^-f>ZfjV<D— 

mi o^-r„ ^mm^m^^ f vry 

ffl^y KCH, v^y^ffl^y KMH, ^xn-i^-y 
KYH, ^5y^«Ay KKHcD^;fc^*Ll#gc7)y X 
/l^b 1 d o t-foieic^/X/u^b-f ^^SrtfcHiUjK 

9 JXfrA 2tf*BlS*!) UTV^^SrSHa-rstOT**) 
10 £> 0 

[0 0 4 8] WC X JtffiOx^ h^-VJ^ffi^iJ-^ 

(S4) o r^^^-^^oBE^BiOoWfifeffitt^^^y 
X/V-4 2£>«&ffi£H3Ua^ fc5VM**ftKJb"C*>5;i 
fcdsa*H5. fcU -fy^yX;U4 2J:l3fit^M 

CO^^r-Y^X^^o/c^s EP^^fcl d o tfr¥ 

an?#*^-3fc9. 2do t^iH*tLTSt^»ot 

[0049] W:, ^^-ttixi^b^T^hfp 

>\ ^^s9* -f^u— , ^7 y 9 (Dy"—9[^^ri 
C P U 3 H IT ^ ^ - ^f-^I^iai 1 3KA* 
:r-e> *M*«OB«»*i:U*v>«[i:Sr]t 

*SUfc¥U0rU ^T^M^fdov^TP^^HittMSUfc 

^e— Ktt«-T-r« (S5. 6, 7. 8W10) 0 U3&* 
so U, lH*^t>lfctt»*lcWttJ:0t/hSv^iii*^*>5 
X;^t)tffit, CPU3li$/TSl0lC 
/X/P^ ^V^Jt^O^Sr??^ (S9, 10) o 
[0 0 5 0] ilHj: s ±|BifcWUfcx;* hB*^K 

\z.wtT-rz>3kW*7x2 y ?m\zx—f£\,tzh<DT\ mi 

SA(OmaS7 2^^>-U^ (S2 0) l:WROM6 
^^:|a^gUTV^SX^^7A^c < ^:o-C-r>^/X/^4 2 CD 
x^h^^E~K (S3 3) tCA^><t ^KlIS^-rstcD 

**-SffiUfc*WKftR]**^ifei:-r5t><Z)-t»*>5 0 * 
fc, a?^SgBAOfl|jR7 2dS^-7*ix^ (S2 1) . 
f ^ROM 6 IClStSUTV^^^n ^^^tc iot^f 
;X;W4 2(0f^h^ : e-K (S3 3) IdASipiC 

Ufc5KWK*Hi*^prtei:4S. 

[0 0 5 1] **L, gfA(OCPU3rtMi^l 

^i^^M-7-(aot, »ca«pPflS:^^^— u, — 

so 36«f|BHSJL±lc:»ltSixfc»* (S 2 2) (c x MEttUT 
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(S3 3) lzAZ>£5\zWtJ££fhX\,^Z> 0 ^SASrn.- 

Sfflra t y x/w g is* t> (Dmm^frzm^ 

[0 0 5 2] *fc. 3SMAOCPU3rt^{ixe>tL/c|21 

ffi^PJatbfc^ t (S 2 3) . yX/W^^h^l^— K 
(S3 3) MA5<fc 5^5££tlTV>S e EP^HJ^Wit 

^Acocpu3rt^c:^lAbtLy u cla^L^v^x 

(S2 4) , JX)V(D"r^ hftl^— K (S3 
3) ICAS <fc 9{:SS^tit^5o -fr^J; SEfl^lEjfe 

[0 0 5 31 CPU3^JClS^fcEl^L^V^d o 

t HI*?* £ Lr fc<5— ^K±OH]*tt^SI* L 

fc£# (S2 5) , /X/1^4 2^ V^ffl^rf^iSy X 

^isss^teass^o-e, ^^hEn^^—K (S3 

^(-> CPU3rti;i«;tkftfcB*Ufc^d o tfp^^ 
(S2 6) , / X/K7)^^ hg]^— K (S3 3) {CIA 

[0 0 5 41 ^gAC0^^9Xfi, rr^t"^.^ 

?8d*&^y^h»«*«3»fflSJtfc«p (S2 7) , 

•^coxy vhSrHfTi~5t5^>'^yx^4 2^ h 

PP 1 ?*— K (S3 3) t^ASJ: llC&feZtlX^Z. Z 

ti\c <t 9 s^^st- ± 5 y X/w g is* 19 ltbi*» 

[0 0 5 51 *fc»f^fiS9Xtt. ^>-t: 0 ^ — * 8^bO 

xy > ^^^^ffl^^^ciov^TiSp D p&^^I^^$: 

J»*»«£;h/ri^fcl* (S2 8) , ^oyy VhSrUff-t" 
5W{:;X/K7)f7 hg]^-K (S3 3) (cA£J;5 

[0 0 5 6] itgtA^yy >*g&i 8a><b<s>xy > 

h^T^ASa$ttfeB# (S2 9) . ;X;W4 2(Z)t^ so 
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hf$^*— K (S3 3) !CA5i5i:Rt^*5. :ti 
ic: i «9 fttfMfc J: 5 ttftft J: 5 y X^ B IS* 0 »* 

[0057] sfc, stAo/y sa^xy > 
frxnzftmm&Tnw^mmmfcztiT^tzm (s 

3 0) , Z<D7Vlsh&mfti-Zmz/XsUC0TXbfQ 
K (S3 3) KA*J:5fcRje-e*a. iixteJ; 
9 Ep^b#k ± 5 ttf»« iffc: i s y X/w g is* 9 tc^t lt 
*4Bft>f^^^y K4 2oSia^g|g*9 SrBSiLU 

[0 0 5 81 3gSAO^M«-feVf— 1 2£^L 

(S 3 1) , hfP^=^~ K (S 3 3) KA 

y X/UBte*O^StbTiSffi*>r K4 2<D*sfi; 

[0 0 5 91 *fc. ISilAO»fp»9±K{ix.6*tfc7 1 
^ h^^-VPp^— KOi^^y7 4^tT^- 

ip-^a-rsi* (S3 2) % x^hfn^-K (S3 

3) K:A5J:5l-tt£t5t©"ei!>5. 9ii^ 
i: «:* "5 ^^f-^ffiffltS^'li^ptfcoT t> t g IS 

[0 0 6 0J *fc. ifR?9±l^-5^y--y^- 
KtK^>7 3?:}f-rr t\CXoX^^^^iy K4 2 0^ 

y -^^^Srii^-r s n <b ^ 0 

[0 0 6 1] #cfcL, StERWLfcy^f^ hRI**fl= 
(S20-S32) §(DKT^ K (S3 

3) &&fe£tlZk. Xnr>/^AROM6tc:|ett$tvr 

KBH^y^/ X/W— # g ^ lgfe-C 1 lifo 
[0 0 6 2] @13lt ^Fft^^V>@f^ >^ y X/l-4 . 

»fe*S:*UTV^5. IU1 3m «fi?:7X|>/^- 

jEL<R3*i-5EW*tt**iaH3*Ufc*r*sA 

[0 0 6 31 ^iC_L12 Ufc^#tr J: 9 PP^Ufc^^ h'< 
9 — -f^^yX/U4 2OB|g*0figlf<DttttJ^ 
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[0 0 6 4] ^frfft^te, ^Tt^ h^^ — ^D-^y/V 
7^2 S\cX Vft*!??M\zm%iV, J^m±{- 

m*tltc&CfcCtz&A<D5Lftft&&* ; 7-2 9, 3 
0, 3 1, W^-^X3 24:tLTCCD3 3[: 
AfchTSo CCD3 3lCA#tU^c^:^fi(^i:Tm^ 

R/G / B ^^tl^O^ ^ - v?f - ^ 1 

m \cm^< hfitc ccd * <r> « h o ^ ^sp^m^ v 

^"T^o rOB#0#?<£igte:3 0 0 dpi <7)X3r^£ 
fflV^cBt, lB^dotg|^8 0-8 5/imt% 6 

0 0 d p i cDB#te4 0 — 4 5 MmT*«^£;h/r<^£o r 
rT\ b^-^f^Srffofc/X/l^ 2 0<jfM 
#3 0 0 d p i T^^-Y-MfiilO^S^^C^flPpI 

[0 0 6 5] ;£fc, r<DA^Og^& 19 7*—* 14^311 

1 4^-T<T 01 4tlt «fliUctt^I&9[e]3£. flMfc 

j ^^m^^ikmnm^^m^7jk\^x^y> , ep^ 
^ 9 — .^(oa^si 9 Eft^s 1 m<om& t mmm&m&x 

[0 0 6 6] W:, yX/uB«f*9^tta*2fefcov^T 
Hi, 1 5©7o-f t-hjyBl 6Sr#ILooR 
Wi"*. ^ttilt-Cttffi Lfc-Y v^^y K4 0 14, J 
X/Hgcd^>T>\ -?H>9 > -f^n— j&s**l«x9 9/ 
X;UOfcO£rfflV\ yX/W«MW:3 OOdpit'fc 

[0067] *-f«rE Lfc*{*te:s-3# y X/Uj=p3^e- 
Ko****>afc (S4 0) , vasep^s 
h (S4i, 42) , z<DV>7M*.mi&m&WL*)mm 

llcj:9tt*i&*ix (S4 3) , W»St^ 
&9gefi l^bttS^^iX^^— ^t 5 -^ 

fiii«tea*2jc*5v>T, »fe»s**aa^ifi*ix (s 
4 4) , y X;ut p 5 J; 5 icgft 

ft^tfe£*t3 (S4 5) 6 ^n^^-Y-ri fc 3 0 0 d 



[0 0 6 8] #Ct£, H^L&V^X/WSg^d o t ^ 
?-htt««r*lili-5«lffl¥a (S4 6) ^Ltl# 

SBl 3\zmffi£tltz.mi 6 (a) t^i-^-f^-^ 

(;*^y) i b\z; X/Pt*f^#ttT«S# 
tcA^L (S4 7) , *o*AASixfc>f *-*J*f—9 

SOUf vHIfcifctttllWffcffi (S4 8, 4 
9) 0 4 *—*? s f—9i£<y9* I Btt, «B»!ttlB-ef±H 
16 (a) fc*i"tt«t*oT*50, ^fy^ (S4 
10 7) ^^-^7-?OAA (S5 0) [Cj:i9iai6 
(b) ©*f f — #^SE3ESJx, Stc^xy^ (S5 1) 
Ojplf^H«[«aaS:iiUTHl 6 (c) 9 <Z> 

^frU-x— *3&Sffr££*X5o ^Lt, Hi 6 (c) <D<< * 
~-^ z f—9^y 9 ^ I B^g^#^n--/X/WD2# 
B£3#@, ^^/X^0 9#| 9 8#1 IC^S 

^TifJf, 3t**<o»JC*SpT«fc45 (S5 3, 5 

4) o 

20 [006 9] il6Xil 2^f^x-*<D4§^-o 
^X<omfem%:$:&V1t&* <<>9^y K^WRfctt* 

^-yttTil7, 18, 19, M2 0(D# 

(a) tc^-ri^^s M»ittoaEft;^^t>*T^»a«f 

IB?:ffim e -tLT, 7^* hRl^^—V^EP^U 
TBt*aA/*:3|g*tt. a 1 7 , 18, 19,M20(D 

30 (b) ^-r^-^^ft^tb, Hic*aBtfc«c*:m 

*KJ:9imE9*— ^*rH«»au-CBl 7, 1 8, 1 
9, 5.T^2 0(D^ (c) »*«r#-t\ yX/HS4 9« 
•WWfSrff 5. *Jt«»iTO#iWWjfi:fcl* 
{4, HI 7, 18, 1 9, &T*2 0{Ctt^Xm&!<Z2 1 
4, 150, 96, 3 2 t b/c 0 r^IIU^ 

[0 0 7 0] *fc, WfPttS:tofcS3*f4tt«-r*-f ^ 

40 wtz>o mn<Dj xtete<mm&<D&>z><<< >9 . ? 

•t^o >T ^^^7 f -^A^Htf-CfiH2 1 (a) {Ztf-TJ: 

9&m^x\,^z>m&bmcxibz>i>K 

^^Bc^feofc,^^, ^^-^7^i:Lt;X;W 
1 (b) tc*-Ti5^*ffl^ ^9&m^tzk £<D1%^ 

v&m&m&Ji&¥&<o& (hi 9) ^iji^ctt^t 
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[0071] mmmn^tc; 2<DBmtm<Dmm 

WJT*&fttf#y8— y KKHSr. titzJiv— WMXhh 10 

v^T^— 5/ KCH, ^H^tm^y KMH, -r^n 
n-ffl—y KYH^Oct 9 \z%k<Dft\M\zj£.fi\-ir*> y XyP 
— y K4 0^a6@f§*«9O^ffi^rfT9 t)OT$>5o H 

[0 0 7 2] *1\ Xy >hift^CPU3^£>$g{f £ 

(S61-S64) £<tfcl^ Rl^^OSm (2® 
#iiiR£;ft5 (S65-S67) 0 
T. rnVtZfttc-O?^ y K4 0 20 

^^^ttS (S68-S87) 0 rcO J: 9 «fcHS£ 
[0 0 7 3] $2^lt Su!Emi^Sira?^^ 

ftttc Bi^t^fflb/cy X/KD^^^LTagg^^^ffi 
Wi\BKom^xmmvtzy x/u—5/ K4 ofc*tj& 

^ffl^^K4 0, XlSy X/U4 2tfWCOl^Tgfg£ 

[0 0 7 4] _biS^bfcaiS4 @|£ 40 

^^m^ixfcy X/U4 2«, /X/^j/K^y-^y 
^ttB 1 6 tzx @ f£ «9 ©Mco*}§^tT4bti5 y 
K) o ft, * y— ~>^^e— v^(oWff 

gfS"9 y X/u^^a^n^m^tcy XyugfS^ 9^ 
hPn^ffi^^*^S<5# % ^SPl 0 (Ell 2#RB) ± 

ley X/i^ y -^^^(Dm^izx K> ^—-Fiz^ 
U ^.-if— <7>* y-^v^Sj^o^tT#a{c:J:i9^ 
^^^9±0^ y — Ktf^>7 3£;fhL so 



T> ^y^^7 K4 0£O/X;^ y-^y^/ifficA 

5 0 gft^^^^y-^^^^-K^tf-r 

*»^fctt % g|S«9yX^^tU$tL5i:^-ifO^ 
^/cf(^y^^7 K4 0£y X>o— ;/ V 

[0 0 7 5] -O-^^ty KSB4 0^ ] J —-^fWlftlZ 
OV^El2 3(C^-r o WJ^lh^O^r-r y >v?3 

4 Ciffl^W 1 ^^^{RfJ^^"^<-y > 
W2±^-^^yy 3 yPK X&P 2<D&W:lztEZ> 
*K y X/u* y -^v^tt^ii^^tt/c^tc^ar^ 

y yS?3 4lr;X;^>> Y$ y^V^il 6 CD— ;/ 

y-^v^gp3 9i:»istt^y^^y K4 oco 
o^^v?y 3 yixii2l:M§ 0 

[00 7 6] £fc, _LfE^:^ — y K40^ y — 

ymm*. y K4 o^ffiSriMM-sa*. ioa 

;X;Htfti*^@l 6 2^2 10§ (c) l^i-^ 

y — ^7^^^^. i B^b;x;^o 5/^xtiy x 

^■Cft»:«ttUtS5(Ot (S 9 0-9 8) . »JS 

4^y— =.^^*^*a'c#5 (s 9 9-1 oi) 0 

[0 0 7 7] mz s Y9 y-^>-^SB3 9 

Sr@4, 2 5S:#RaLTRW-r5o «lx.tf, ;X;i/^x 
y^OiB*)PBl6 (c) ^^-^f-^*y^^I 
Btfe^i^ ^ y— —Zsflfi&BttZ'O*^ y K4 0 

y— s< y b 1 0 0 (ivf y ^ x p - [:^t ^ 
&&i£V&W>tir\^XSX/i'4 2<Ditim£n0o ^*UZ& 

^ y— —^ywimz&msi-t^ ^^s. ^y— 

Toy y^—^m^Ul 0\Z'ut£? o 
[00 7 8] 025 (om^zi^ ffiUb-f z>«< y X/U 

*u<tt. #feyx/u^t5^n^, 

it? ( 3 y Xyw) *{t-cff5t^*5. rco^y— - 

y^MS^y^yx^yp y — 

1-5—5/ y-^v^gB3 9 0«KBI«:B2 6^ 
-To 0iJx.«. Ill 6 (c) O-fy— *P?—9«v9* I 
Btt*»c«<5v^^ y — ^ y-^ 
>?<D&mt£<4 >-*^y K4 Ofi^-^V^^^ KO»3 

— y K^I3 t^3 3Xn 5/ ^ ^ j. n — ^5/ KO^l 
s/^ttSrlMtLTyX/w 2oUISrfi5o r:co 

^ v-^is^mmzx 9 N *5a±^y^t, ^y — 

[0 0 7 9] £fc. I(:itl<^y^yX;u4 2^ 
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?W»S:#y X/W^fiTtT 0 h<DX%> «9 . ^(D^y V 

6 (c) <Dmsk<om&. 

v Yte^^tl/Z^y KMHO?#B t 9 8#@ ir^n 
-^s/KYH(D2#l4:3SBt?&9, 
MO 2<D^-tf ;/ K©9#at98#li:>fxD 

— y K0 2f| t 3#StcStJSi-^SPfii:fctt^sj,^L 

[0 0 8 0] ±IBIftM"CttyX/w^a^5i:*JBf*ix 
l 0 tcy y-fc— if — fc:**-^ 

SS^* h/^ — >EP^£:fTV\ ^ to S^t*— 

4§^^tiM^. aissoyx/ioaay xyu»<ofli»sre 

y X/^4 2O»»Sr««[Iil»9 3gbTfToTt>att*0 20 

— jflc-f:/^ y K4 0O$fe^ y±— S*«r**U 

T\ mm**-* ^LlsPX-i ist^y K4 0 <E>£&aSpJ|g 

bfc-f i^^y K4 0 OMSrf &t n ^-^ 
-Y- hSr^-To ft. t"* hEP^^E— K (S 1 1 0) frh 
S*S5^0>*«* y-fe— (S 1 2 0) STtt:. ml 

[0081] *t te#>ic, tt^fli «9 y X/wf&o&wx 
sasfTfrtx* (siio-sin) „ sx^&mm 

(S 1 1 9, 12 0) 1rZ>tmm^ CPU3t 
f*y X^ftdSfg^UfclsIftNS:* (S 1 2 

1) o ^UT, yX^fi*s*^Lfcil»IsJ»N^«li. 

*™K(S122) l^fTLT-fy^^y K40©}||» 
«rtrv\ mfaWk7&\zMT*T* hfiP^^E— K (S 1 l 40 

0) \z.wnirz>o — /x^^^3g^ufcaaiHi» 

1?— K#bT>f>^^. v K4 0O3?^^ yir— 
(s 1 2 4) . y Xa^B^e— Kf**T-f-S 
(S l 2 3) 0 ^oi^lUiSt W>-^ 5, K^m) 
Sr&bitSy y-fe— ^4CPU3Sr^bT»*S51 0 l£ 

[0 0 8 2] KiOi^^yXyWBJftSrajfclHlfToTt 
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*J >?^y K4 0<D&&&ft£tl, fttcft 

(s 1 1 0) y k (s 1 2 

[0 0 8 3] 

[0 0 8 4] *»W*cJ:5ixtf7 s '^ h^^— >-SrKt-^ 
*^^=ftr— iff 5fc»lc»l9!bfcW«ttft3git 

[0 0 8 5] ^fc. a»ttte/X/w5pA<02HJWr«rfT5o 
[0 0 8 6] ^y>^yXyKDSIS*DdS|6^LTV^c 

teisco^ y — =1 v^fbf^-e^y y x;u$:»t5o 

[0 0 8 7] tffllgtWf^f^ h/^-y 

[IHEtofffi^iftW] 

[mi] **K<o^Jfi^tc«5SJ^H«^S^t-f 

[in 2] *mw<onmmm\^mzmhmm&mtt*'< 
>?i?=^y h-yy >-*A(om®,mxhz> 0 

IB 3] H«ftIRI6«l^**»<o^ffl«j»WB|-e*><5. 
[124] *^Wo^Jfe^tc#.5Xy >#SBl SOf^ffl 

lias] y^si so^y 

v h>r — > K4 o<D$A$tmx&>z> 0 
[0 6] v y^^y k 

4 0<*>JiEffil2-Cfc5o 

[07] ^m<Dmmmm^^>y R v ^v^^^^y k 

[0 8] ^y^v^x-y h^y >^CO^^y K/X;U^> 

?*±mmm (a : e^^a, b : ^y^is^y 
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5£) offfwana-cfca. 

[19] ^MOHlfeJgffitC^S^^ M=p3^e— 
[Hi 0] ^r* h9*/^-yolHBBtfc5 B 

[mil] ^isw^ias^ffitefta^^ hEp^-Ku: 

[Ell 2] 4^noXlfe»IBlc««HIMkKKft»>r > 

So 

[HI 4] **WOj|*«*^«5Blft*«K»#>f ^ 

[eh 5] *&w<onmtemiz&zmf&J6imwttZ'( > 

[016] *3BM<DHJfi®«^«5 J X/l^oi y 20 
2 Srffi/B1-5»^G>>f * -i?y*-9 

[hi 7] ^n^ioe^icAs^myx/u^ai' 
[Hi 8] ^n^xik^tti^stHnsra/x^x 
[hi 9] ^Wi<^%mm\^^m.vm/^^^ 

I Brt*RBHTJ)4. 

[@2o] ttw<onimnizKz&mms xast-x. 

[02 1] 7* b-f ^tt«i*0 2*|»BIHi*9 f — 

mm-rz>m&<D4 9&*y9* i b<df*9-£i&9i 

[022] **W^Jfi»1fitC«SyX^*5/^qE~ 



[02 3] *»«OltJlaS«lK:fll5>f !J yi?3 

4<Df^flBKW0"e&^o 

[0 2 4] **wosms»tRK«5yx/u^ y — 

[02 5] **WO*16«IBk:«5*9-yX/i^^fl| 
. [02 6] *»W<Dj|J|0|f«^5*5-yX/uttK:j» 

y h i o i <Dftmm.w#j$mmT~h 

[02 7] *»W<o**6»IBfc«5*9 — y X/wfek:» 

[028] *5IWOHlfe^^«^lif«5tiSe##>< v 
^ i>=^y hxy yM^y^A^, hV X/i^SHe— k 

[fff^awi 

A **-r7ig§©ttt-f >-*^aiy nxy 
1 HH£gfcJ&93£g 0**-r+) 

2 

3 CPU 

7 7^ ^^-y^^-i/f^^ROM 
1 0 

13 y — S?? 5 — * BfflW&JffiSB 

14 -^ y KSJflias 

15 xy ^b^y Kss 

1 7 ^^r^gB 

is 7°yy^ 

3 9 ;X;^!l^y^ 

4 0 >9<^y K 

4 1 >fy^;^ 

IB 4 9^y9^ 

ch i/ry»Ayp 

MH -^ifV^/B^-;/ K 
YH >fxp-«^yK 
BH JR/B^yK 

ioo. ioi, 102 ^y-t/^K 
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